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I MANUFACTURES IN METAL. 



IRON AND STEEL. 



AiTBOUOH we may not be able to produce the testi- 
inony of the very earliest ages for the introduction of 
kaives at table, or for domestic purposes, it ia certain 
that the use of edged inBtrumenls in slaughtering 
mniinalB, whether for food or Eacrifice, as well as for 
cuttiDg up their fleshy must have had a very remote 
origin. These, however, were by no means at first 
lubricated either of iron or steel, or eren of metal, but 
nther of shells, flints, and other hke materials, all 
classed by vniters under the common appellation kninet. 
That this is probably the true meaning of the term in 
KTCtbI early passages of Scripture, may be generally 
in&ired from the literal rendering of Exod. iv. S5. 
VOL. It. a 



Even at the present time, in many savage r 
where the existence or the smelting of iron is unknoi 
the carving instniroente of the n 
of voyages and travels, and visi 
lecoUect, made of the above-named substances. 

Nor are the edged stones which have so frequen 
teen hrou^ht to this country from the various uncivilii 
parts of the world by any means so defectively form 
for their purposes as might be imagined ; indeed, lli 
are often brought toward the form aimed at by t 
vorkman, with a degree of perfection which is res 
surprising, especially when we regard them as the : 
suit of au application of the rudest poseible nethoda 
manufacture. 

Next to shells and sharp stones, brass, or bron: 
furnished the material of instruments for the arts 
domestic purposes, and of the warlike weapons of m 
of the nations of antiquity. Bronze instruments, vi 
lag considerably in form, are frequently found in dil 
ent parts of our own islands, aa well as on the Coq 
nenl, to which the general name of celU have been gin 
This name has led to the belief that they were | 
weapons or instruments of the Celtic races, of whit 
however, we have not the slightest evidence. T' 
they were employed by some people at a very rem 
antiquity is certain, since they have been found, at ai 
a depth beneath the present surface, that many thousan 
of years must have been necessary for the accumulafi 
of so large a quantity of matter above them. None 
these celts have anything like the form of the modi 
knife ; they were, judging from the shapes discover 
employed as chisels, hammers, and probably spei 
Wherever they are found, these celts have the sa 
chemical composition — tin and copper, and harden 
at the edge by a process of hammering. Many of th< 
are highly otnamented, showing much skill ii 
ter. The application of the term celtE xa the stone } 
Blruraentfl is objectionable, as confounding things of 
CioBt dissimilar character, and certainly belonging 
widely different periods. It has already been ii 



thst the Greeks, at the period of the Trojan war, were 
lilde, if at all, acquainted with iron and steel, though 
brazen ini[ileinenta of different sorts were common 
■nuiligst them. Moreover, that the monuments of 
Egjipt themselves were cut with chisels of brass, hard- 
ened by some process no longer known, has been as- 
serted ; and that man^ of the battles which have now 
become so famoug in the records of ancient history 
were fought by warriors armed with bronze swords 
there can be no doubt. Whether the " niue-and-twcnty 
knives" (Ezra, i, 9.), which were carried by the Jews 
ID Jerusalem on their return fiom the captivity in Baby- 
Ion, were of brass or iron does not appear ; nor whether 
th^ were the sacrificing instruments which had been 
talcen away with other things from the temple, though 
this seems probable, — at all evunls, the mention of 
these knives, along with such vast treasures of gold and 
nlver, shows that they were accounted valuable. 

It has, as ne have just said, been disputed whether 
iron or steel were at alt known to the ancient Greeks. 
The authority of the Homeric poems has been cited both 
for and against the affirmative presumption. The 
epithet aieu,, I bum, has been urged, on the one 
bind, as referring to brass, from the yellow colour of 
flame ; and on the other, to iron, as simply expressive 
of brigDCness, / shine being considered to be the more 
exact eense of the Greek aWa. It may be remarked, 
on the authority of ancient writers bath in prose and 
verse, that the swords of warriors, of whatever material 
fabricated, were not unfrequently used with the utmost 
convenience for the double purpose of slaughtering 
^leir enemies and carving their meat. 

Calibum, the sword of king Arthur, and the sword 
of the renowned Pendragon, were as serviceable in the 
kitchen as in ihe field, if we may credit their poetical 
hisloriau John Grub, herebifore of Christ's Church, 
Oxford, who says of the latter — 
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mrz. 

r The all-worlt dagger of Hudibrax seems to have bl 

I equally adroit and accommodating with the iwordB 

k the fore-mentioned Cambro-Briloas : — 

^^^^^L Either fur Bghllng nr far dnuiging 

I At an early period, however, of Rome's tinid 

glory, not only was the table-knife, — whether made 
iton or sleel, is uncertain, — and the domestic bffice 
carver, actually instituted. Whether, indeed, this il 
portaiit functionary merely Eeparaied the meat il 
large portions, as is commonly done by his repreaen 
tive in modern times, or whether he did not cut < 
meat into smaller morsels, so as to be quite ready ', 
the mouth, are questions about which writers on 1 
gastronomic science are not agreed : from the recu 
bent positions adopted at meals, the latter conjecture 
far from improbable. The use of knives, and the t 
istence of the oBice above mentioned, were not uncoi 
mon at great nieti's tables at a very early period, er 
in this country. One of the earliest specimens of tyi 
graphy in the English language in a little black-let 
volume printed by Wynkin de Worde, a. d. 1508, a 
titled " A Soke of Kerving." 

From an era, not now to be ascertained, down to 1 
time of queen Elizabeth, we had an import trade : 
knives ; and, as the historian of Hallamshire remall 
" the knyves of Almagne, knyves of France, kryvea ' 
Collagne, are among the articles enumerated in t 
custom-bouse rate books of the time of Henry VIl 
Queen Elizabeth, in the fifth of her reign, laid sin 
restiictiona on this import trade, but more, as it seed 
with a view lo encourage the London manufacture] 
than those of the country. Loudon was, at that till 
the principal mart of the finer species of cutlery ; b) 
besides London, Salisbury, Woodstock, and God^rai 
-were rivals with Sheffield in this department of oi 
national manufactures." At what period our nad 
auuiufacture of these impoiUnl waiea waa 



it is impoEiible lo skj. In Slow'a " Chronicle 
the following paflsage : — "Richard MatiliewB, on Fleete 
Bri^c, was the fiFst EngliGhman who attaigned the per- 
fectioD of making tine knives and knive hafls ; and in 
ihefifdi year of queen Elizabeth be obcainedaprohibidon 
gainst all Etrangers, and others, for bringing any knives 
into England from beyond the seas, which until that 
tune were brought into this land by ehippes lading 
&om Flanders and other places. Albeit at that time, 
and for many hundred yeeres before, they were jnaJe, 
in diyets parts of this kingdome, many coarse and un- 
comely knives ; and at this day the best and finest knives 
in the world are made in London." Although thechro- 
Blder, in this passage, directly refers to the early ex- 
istence and extent of the cutlery trade, inconsiderate 
copjigts have drawn from it a loote statement to tlie 
e^ct that " knives were Rtst made in Englan<l, id 
1563, by Thomas Matthews, on the Fleet Bridge, 
London." AgaEnst this assertion, besides the testimony 
of Stow, and the common traditions of the Hallamshire 
cutlers, has to be set the undoubted fact, that, so early 
as the year 141 7, the cullers of the metiopolis sought 
and obtained a charter of incorporation from Henry V. 
It may be added, that thuy have a hall in Cloak Lane, 
■nd admit freemen, on the payment of a livery fine of 
lot That knives were made at Shefiield at least a cen- 
tury esrlier than the preceding date, appears indisputable 
from the incidental testimony of the poet Chaucer, who, 
in hia " Reve's Tales," states of the miller of Tromping. 
Um, that, among other accoutrements, — 

The description of knife mentioned by the poet was 
endently that used for cutting food, or a case-knife, as 
it waa long afterwards called, from being fitted with a 
■heath. The distinction which Stow, in the passage 
before quoted, has drawn between " fine " and " coarse 
and uncomely kniveB"is too vague to enable us to attach 
*lli exact meaning to bis words. 

In the year 1 575, if not at an earlier period, Sheffield 
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was certainly celt^brated for the fabrication of thee<F 
waiea ; for the earl of Shrewsbury, under that d&te, 
Hends to his friend lord Burleigh, " a case of Hallam- 
ahire whiltells, beinge such fruietes as his pore ciintrey 
afibrdetih with fame throughout the realme." It is prob- 
able, indeed, that, at this time, the manufacture con- 
sisted, for the most part, of the coarser and inferior 
iinda, such as knives which, as Fuller says, were "for 
common use of the country people," and which excited 
hia surprise when he aaw them offered at the low price 
of one penny. 

"Sheffield," as Mr, Hunter jastly remarks, "poB- 
sessea natural advania,[;es of a superior order to those 
which perhaps any other spot in the island can boast, 
for that peciiiisr species of manufacture which has fised 
itself there. It had acquired an exteniled reputation 
for those manufactures as early as the rei;^ of Bd- 
ward III. : and the princes of the house of Tudor diai 
played at all times a generous concern for the protection 
of commerce, and the encouragement of those engaged 
in it." Although the incorporation of the cullers "within 
Hallam shire," a certain district lying around Sheffield, 
did not take place before 1634, yet special regulationH 
for the better government of the craft are extant in the 
Manor court-roll from a period considerably antecedent 
to that date. In the 32d of Elizabeth the existing 
laws were recited at length, and a scries of " actes and 
ordinauncea" agreed upon, "as well by the hole fellow- 
shtppe and company of cutlers and makers of knyves 
with the lordshippe of HaDomshire, in the countye of 
Yorke, as also by th' assente of the righte honourable 
George eerie of Shrewsburye, lord and owner of the 
lordshippe of Hallomshire, for the better relief and 
comodytie of the porer sort of the said fellow shippe," 
In 1634, the year above mentioned, the manufacturing 
papulation of Sheffield and the neighbourhood incor- 
porated themselves by virtue of an " Act for the good 
order and government of the makers of knives, sickles, 
■hears, acisBors, and other cutlery wares, in Hallamahire, 
and parts near adjoining." 



Tbe preamble of this acl sets forth, " Thai tlie great- 
est part of the inhabitants oF those liaid parts consists 
of persons engaged in the dilTerent depnrtments of the 
cutlery maQufacture ; and that by their industry and 
labour tliey have not only gained the reputation of 
great skill and dexterity in the said faculty, but have 
relieved and maintained their families, and have been 
enabled to set on work many poor men inhabiting 
diereabout. who have very small means or mainltnance 
of living, other than by their hard daily labour aa work* 
men to the said cutlers ; and have made knives of the 
*CTy best edge, wherewith they served the most part of 
tiiis kingdom, and other foreign countries ; until now 
late that diverse persons using the same profession, 
and about the said lordsliip and hberty, not being sub- 
ject to any mis, government, or search of others of skill 
in these manufactures, have refused to Eubmit them> 
■elves to any order, ordinance, or search ; by means of 
which want of government the said workmen are 
thereby emboldened and do make such deceitfid and nn- 
workmanly wares, and sell the same in divers parts 
of the kingdom, to the great deceit of his n;igesly'E 
subjects, and scandal of tiie cutlers in that lordship and 
liberty, and disgrace and hinderance of the sale of cut- 
lery, and iron and steel wares there made." 

One important proviso of the acl requires " all per- 
aons engaged in the said businessea to make the edge of 
■U Eteel instruments, manufactured by them, of steel, 
and steel only ; and to strike on their wares such mark, 
and such only, as should be assigned to them by the 
officers of the company." These corporation marks 
were, in some cases, of considerable value, at an after 
period, as attesting the superiority of the wares upon 
wbieh they were stamped : an exemplification of tliia 
fact has already been noticed, in the amount of dam- 
ages awarded in a court of justice for the infringement 
of a file mark. Another instance, in which one of these 
marks led to a discovery conuecled with an assassination 
wliich holds a prominent place in the annals of this 
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eomitry, m&y be mentioneil as occuning soon after tbe 
passing of the above- mentioned act. In 16^6, one 
Tbomas Wild, living in the Crooked-billet Vard, High 
Street, Sheffield, made for lieutenant Felton the knife 
nith irhich he stabbed the duke of Buckingham. 
When the duke fell, the knife waa fuund in his body; 
and on examination it bore a corporation mark, which 
being observed, naturally led to further enquiries on the 
Butgect. Reference was first made to the London cut- 
lers, as to whether the knife had been made in the me- 
tropolis; they all, however, agreed that it had been 
made at Sheffield, and doubled not hut ttie corporate 
mark would soon lead to a discovery of the real maker. 
An express was accordingly sent to Sheffield, the necee- 
sary enquiries made, and the poor cutler, Wild, pre- 
sently sent up to London, and to the earl of Anindel's 
house to be examined. Wild at once acknowledged the 
mark to be his, and stated that it was one of two knirea 
he had made for lieutenant Felton, who was recruit- 
ing in Siieffield, and for which he bad charged him 
ten-pence. The earl was well Eati.sfied of the truth and 
simplicity of Thomas Wild's testimony, and ordered 
him to be paid the expenses of his journey home. 

While on the subject of marks, it may not be amiss 
to remark, that a laxnesn in the regulations concerning 
them (if, indeed, any regulations may be said to exist,) 
has led not only to great confusion, but in some cases 
to considerable abuse. Whatever may he said in favour 
of the policy of a manufacturer striking the name of hta 
customer upon articles of which the latter passes with 
the public for the maker, no reasoning can justify the 
uae of a mark calculated to deceive the purchaser, eithn 
la to the nature of the material or the signiiication of 
the monogram itself. It is not intended hy this remark 
to object to any manufacturer's right to call his article 
by what taking or signiHcant name best suits him, but 
to protest against the stamping o( " cast steel" upon 
articles perhaps containing little or no steel of any sort, 
as well ai the fraudulent imitation of reputable marks 
upon worthleas wares. The poUcy as well as Che justice 



of Bomer^ul&tionof [his kind has been more particularly 
contended for in reference to tlie articles commonly cast 
of a worthless material. In 1 S 1 7, a petition, signed by 
10|000 merchants and manufacnirers, wss presented to 
parliament, praying that manuTactureis of cast metal 
cutlery might he compelled to put some distinguishing 
mark upon their goods. No regulation, however, fol- 
lowed. Seven years afterwards, a petition was pre- 
aented to the Commons, praying for a leas satisfactory 
if not less reasonable measure, namely, that a bill should 
be passed to prevent retailers and others (not being 
•cnul manufacturers of cutlery) from stamping or 
marking goods with their own names. A bill to this 
effect was presented ; but being strongly opposed by the 
London cutlers, it was withdrawn in the committee. 

There is another practice so directly illegal, as well 
M shameless, that it ought not to be tolerated among, 
respecUble tradesmen ; that is, the unauthoiised use of 
the word " patent" Specifications, ridiculous and 
worthlesB enough, are, it is true, oft«D enrolled at the 
patent office, as well as many inventions and improve- 
ments of great value ; but still, as they are alike dearly 
pud for, it is only fair that those who purchase the djs- 
tinetion, whether valuable or not, at so high a price, 
ihould be protected in their exclusive use of it. This 
does not apply to the new patent laws, which enables 
any one to obtain a patent at a moderate cost ; the re- 
fflarka on tile dishonesty of some manufacturers hold 
perfectly good, though patents are not so costly as when 
these paragraphs were written. 

Hot only were the larger and commoner sorts of knives 
fitted with sheaths, but also pen-kiiivet, which were faa- 
taied into the hafts, in the maimer of what are now 
called detk'kniveg ; so that they could not be put into 
the pocket without a case or covering ; this is evident 
liom various representatians in old pictures and prints. 
At what period that simple but effective contrivance by 
which they are now made lo shut up so neatly and con- 
veniently was introduced does not appear. Harrison 
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intimates, that about the year i650 clarp c 
knives began to be made with handles of iron, which H 
a little time they covered with horn, torlaise-shell, S 
Id the old Scottish dialect, a clasp-knife vim called Ml 
jocktdeg, thie barbarism being a carruption of Jacques (b 
Liege, according to tradition a famoiu cutler in the 
Netherlands, whose knives were the first of this sort 
known in Scotland. Burns, in his epistle to Captain 
Grose, jocularly intimates that the veteran antiquary 
posaeased, among other equally veritable rarities, the 
kttife of Cain, and that 
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It has been said, that, however humble a shoemaker's 
iployment, and however simple and familiar IiIe tools 
ind operations, it would be next to imposiiible to teach 
of making shoes by means of written and en- 
^^ved descripttona, though these should be never so 
and elaborate. The same remark may be made, 
with still greater force, in reference to the craft of the 
cutler. The least complex penknife, which, after having 
heen made by a poor ragged work-board man, regularly 
apprenticed to the trade, is sold for sixpence, would 
probably all but defy the ingenuity of a first-rate ma- 
chinist to imitateit hi all its parts and perfections; so 
much depends upon the manual dexterity acquired by 
long practice in a handicraft art, which almost exclud^ 
the application of machinery. 

The tools of an ordinary culler are few and simple, 
probably difiering but little at the present day from 
those which furnished the work-board in the earliest er» 
of the manufacture ; amongst these may be mentioned 
a vice, similar to those usually seen in a smith's ahop; 
the breaat-plate, different sized piercers, and a baring 
stick. These articles are so indispensable to the knife 
maker, and so significant of the craft, that were a cutler 
to see any thing like them on Cleopatra's needle, he wmild 
inslantly consider them as the hieroglyphical symbola 
of a fraternal trade in the land of Egypt. The pierceb 
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zontally to hold a hom C 
otlier scale while being t 
filed ; lust of all may be 
raeniioned a frame with 
wheel and treiidle for the 
insertion ot'bu&kaiij glaiiere 
upon wliich the variDus parts 
ire finiEhed ; those of steel 
with emery, and those of 
liorn or Ehell with sand and 
- rotten slone (Jig. 5.). These 
tools are common to the 
workahops of every dasa of cutlers. 

The circumstance of these tools being so few, simple, 
iodependent, and ineX|>eDsive, has led to results in 
the Sheffield traJe of a very peculiar and frequently 
harasaing nature. The cammon arrangement between 
mastera and workmen during the early and campara- 
tivdy unfluctuating periods of the cutlery manufacture 
wu, that the former found shop-room, tools, every de- 
scription of materials, and, of course, such capital as was 
necessary to carry on business, paying the latter for work 
done geneially by the piece. During this state of 
tilings, almost all dealings in the raw material and 
finished article were conducted between the master ma- 
nufacturer and those who visited the town for the pur- 
pose of buying his wares, or with the merchant to whom 
conrignments were made for expurCation. Later years, 
however, witnessed the springing up of a large and in- 
fluential class of monied or speculative individuals, who, 
under the denomination of /actors, took advantage of 
the fluctuation of the markets to collect goods and mer- 
chandise at a cheap rale, never purchasing at the re- 
gular prices when they could avoid it. These enter- 
prising dealers presently obtoinecl large influence in the 
foreign markets, and, catching the full spirit of modem 
competition, they soon distanced the tradesmen of the 
old school. The latter, indeed, frequently becam^ 
through necessity, first satellites, and then victims to 
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the new syatem. \VhiIe trade flourished, and wages 
Temaifieil unimpairtd, the workmen experienced Utile 
inconvenience from this change of system. But when 
seasons of commercial stagnation succeeded one another, 
as unhappily they have done of late years, a new order 
of things ensued. For a time the regular manufacturers 
stocked tbeir goods, and paid the usual wages to their 
workmen, or, what was not unusual, stinted them as to 
&e amount of work to be done, and at the same time 
advanced to ihem money on account to a very consider- 
«hle amount, the workmen often owing from ten to fifty 
pounds. At length, however, they suffered severely ; 
many were finally ruiued ; and the operatives, pressed 
between reduced prices and want of work, betook them- 
selves to the factoTn. The factor, in the first place, 
advanced to the workman n small sum to purchase the 
requisite tools, and then furnished materials to be made 
np into flaished articles, on terms often inferior to mere 
workman's wages. 

The evils resulting from this state of subjugation and 
■ervihty were manifold. It speedily caused a vast over- 
production of cheap and worthless wares, and utterly 
destroyed the mutual good feeling of the master and 
workman which had theretofore subsisted very strikingly 
in Sheffield. The crowning evil of this new order of 
things was, that the greater part of the small price sti- 
pulated for finished goods was often paid to the poor 
ardsau not in cash but in "stuff," as it was signifi- 
cuitly called ; and the factor's warehouse was the store 
whence food and raiment were exchanged with the poor 
cutler for his labour an such terms as the factor chose 
to impose. Thus it was, that, literally, so soon as an 
individual ceased to be able to obtain a livelihood as a 
workman he set up as a master, his manufactory beinga 
garret or comer of his dwelling, or oftener one of the 
many shops let out for that purpose in the town and 
neighbourhood of Sheffield. Such was the prevalence 
of diis system, that about the year 1 HI 9 most of the 
eaSerj wares manufactured in the place were collected 
ftom these " little masters," as they were expressively 
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tenned. It may, perhaps, be some palliation of diit 
system U> add eome " little masters " liRVe subsequendy, 
by their industry and enterprise, acquired property and 
respec lability, the more honourable to the posE^eora, 
irben we recollect the difficulties through which they 
were obtained. 

To describe the proceEs of making a knife of any 
deacriplioQ would be as useless and unentert^ning ss 
it would be tedious, if not unintelligible. Jt may suf- 
fice to menljon generally, that table knives. — the bladee 
forged, hardened, and ground, as previously described, 
— ate hftftcd with materials of every description, from 
stamped gold or silver down to common dyed wood, or 
the very cheapest cast-iron. When the handles conrast 
of aides, nailed upon a flat piece of iron, continued from 
the blade, as is the case in the large class of common 
articles hafted with that useful substance white bonei 
they are called scalt tangs. This method is, above all 
others, the best for use, as the knife rarely separatei 
from the handle. Another common method of hafting 
table knives is by the insertion of that portion of the 
blade which has been properly drawn out, quite through 
the handle up against the shoulder, and rivetitig it at 
the opposite end, — this is called ikrough-tang, and odmila 
the attainment of great iinnneSB. But the moat com- 
inon course, and especially in the finer sorts, is to fasten 
the blade into the handle by means of melted reain 
tnixed with fine ashes from the grate. In this manner 
all blades are fastened where there is no appearance of 
pins or rivets, and including the whole series of ivorf 
handled knives. 

A few years since an ingenious manufacturer of the 
name of Brownhill added an improvement which ia now 
universal in the fabrication of what ate calleil balanee 
Jmivea : it is efiected by perforating the haft conaider* 
ably deeper than is required for the reception of the 
tang of the blade, and inserdng therein a small piece of' 
lead, (he blade at the same time being made with a pro- 
jecting shoulder near the handle. By this simple con- 
irivAiice, the knife, when laid vpm the table, rests upoii 
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the handle and tlie thoulder, the blade never touching 
the cloth, as in coinmon knives. 

The coDBumption of ivory in this branch of the 
catlerf business is immense, includingj aa well the 
finest transparent teeth as the ordinary sorts ; and it 
must be admitted that the beauty, durability, and com- 
parative cheapeeEs of the material, when ao used, may 
well recomniend it to those respectable tables wheie 
silTer is not always used. Handles made of animals' 
boms or hoofs, dyed black, and pressed in figured dies, 
«re largely used ; so are also what are caUed self-tips, a 
TOtiely of the horn in Its natural state : this latter ma- 
terial, when huffed to the high pohsh of which it is 
auBCeptiUe, looks very well, but it is liable to injury 
from being dipped into hot water, which, as in the 
artide of pressed born, cauaea the grain to rise, and 
completely mars its beauty. 

Besides the knives commonly used at table, there 
are others manufactured to a large extent as branches 
of the general trade, especially shoemakers' knives and 
bread knives; these have generally common turned light 
wood handles, more attention being paid to the temper 
of the blade ihan to the beanty of the haft. Of these, 
IS well as of table knives in general, an amazing export 
trade is carried on from thia country to the Eo^t and 
West Indies, and especially to America. Large quan- 
tities of plantation knives, of the commonest description, 
■e manufactured en the Continent under the appellation 
of Dutch knives. In the years 1S13, 1813, 1814, 
until the peace opened the trade with Holland, thon- 
■| of casks, full of these " Malay knives," with 
Ugnum-vitie handles and east-iron blades, were made at 
^effield, where the workmen called them Cormentorg, 
front an idea that they were intended for dirks and 
scalping knives. 

Id the fabrication of pen and pocket knives, a still 
greater variety of substances are used for the handles, 
1 much wider scope affi)Tded for the exercise of 
iageouity, than in the manufacture of table-knives. 
Tbe variedes of shape are even more nuiaetoiu than 
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the materiala with wh[ch the handles are covered; and 
hence the trade abounds with phrases and terms nhich 
have not yet found their way intu any techniologicU 
dictionary. 

Tlie materials UEed for making the handles, besides 
comprising all that are adapted for table-knives in ge- 
neral, include also, not only some rare and curioiu 
kinda of vaadB, but more especially stag-hont, tor- 
toise-shell, and mother of pearl. The stag scales comiHt] 
as is well known, of the exterior of the antler in its b&- 
tnral etaie ; this substance has ever been highly prized, 
and, therefore, it is no wonder that modem ingenuity 
has found out a method of imitating its fine colour and 
curiously corrugated suiface on an inferior materiaL 
The tortoise-shell, when buficd to a high polish, its dark 
and transparent colours properly mingled, and placed 
over a foil of orsidue to give a yellow lustre to the 
lighter part, is a rich and curious mounting. Pearl 
■calea, either with or without carving and engraving, are 
much in request for their beauty, though more liable 
to suiFer from accidents than any other material. 

The knife is produced in accordance with any one of 
the almost innumerable varieties of form known iu the 
trade, by fihng both the sides to the exact shape of a 
hardened steel-plate, which is likewise perforated in the 
|iroper places as a guide for the piercer. The blade, 
tpring, and scales, being severally bored, the whole il 
pinned together, loosely at first, till all the parts being 
exactly fitted, the knife is found to work properly — 
with bits of wire, rivetted with a hammer on the little 
anvil on the work bench. The sides, if of horn, ivory, 
or shell, are then filed smooth and scraped, after which 
they are submitted to the bu9', which is a trundle of 
wood covered with thick soft leather, and made to re- 
volve rapidly by means of a wheel and pulley, jfj. 5. 
The dressing laid upon this buif is ficst a coating of 
fine Trent sand, mixed with oil ; this is succeeded bya 
coat of pulverised rotten stone, after which the finer 
scales are polished by the hand with rotten stone-dust 
and oil. 



nsert a small filiield, ridier 
«f nlver or same other raeul, in one of the sides of a 
penknife : the process of making the little cavity for 
the leDeption of thia shield is curious: tile workman 
-uDcee nbat he calls a »pring piercer, a tool Gimilar to 
that already described in its general form ; but, instead 
of the straight flattened point, consisting of two some- 
what ekatic steel blkiles, et{\xA in length, and appro- 
priately sharpened at theendii, j^. 6. Tliese heinseriE 



through a small plate of siei'l perforated according to 
the Tequired shape of the sliieidijf^. 7-> and placed upon 
jpi„_ 7. the scale ; then applying the 

boring stick, to give revolution 
theie prongs, a cell is ground 
lut exactly of the shape and size 

required, and generally of one or 
Otbn of the figures represented in the annexed cut. 

The piecf-knivea, or tjiortiman's knives, as those 
oomplex articles containing saws, lancets, phleraea, gnn- 
Bcrew, punches, large and small blades, &c. used to be 
called, and which were manufactured rather for cu- 
riosity than use, Iwing generally too heavy for the 
pocket, have Ix^en latterly superseded as tests of su- 
perior workmanship, by what are denominaled lobnter 
knives, invented by Mr. Crawshaw. The chief pecu- 
liarity of principle in the fabrication of these latter at- 
tides, consists in slitting a small piece of steel with a 
MW at both ends, and placing it inside along the mid- 
dle of the knife, instead of making it form the hack as 
b usually done, and by this contrivance obtaining 
springs for the working of four blades instead of 
one. The tang, or that part of the blade whijih works 
Upon the spring, is likewise rounded at the corners, in- 
Read of being left square, as in the old knives; by tliis 
alteration the knife is made to open and shut much 
more easily and smoothly than by the common method. 
It is chiefly these principlea, so admirable in the con- 
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itruction nf b light, elegant, and uaefnl knife mttt1| 
or eight blades, that hafe been applied in ihe prodao' 
of ihoae absurd and useliasa masses of fine maleriils u 
luperior workmnnBhip, called "knives wilhhundredsC*' 
blades.'' One of the moat superb apecimena of tli:M* 
complication cutlery ever proiluced, is undoubtedly &a^ 
knife exhibited under a glass cover in the show-rooui i^i" 
Messrs. Rodgers, the well-knowu cuikra in Sheffieldit.* 
and by them at the Great Exhibition. 

A good penknife is an article of such indist>eiMabK<^ 
utility with almost every gentleman and It. .y, aaci 
more or less so with almost every individual iu civil- 
ised society, that it is no wonder that uncommon paJn* 
should have been taken, and various methods adopteJf ! 
for the attainment of perfection in its manufacture. 
Something, of course, depends upon the size and fonn 
of a hanille: if this be too large, the knife will be 
clumsy and unmanagealile ; while, on the other hand, 
if it be ton aniall, the user will want that proper ci 
mand of the blade which is essential in the dexterous 
and Eucceesful cutting of a quill. In general, a handle 
rather fuller^n the hand than ihoEe of most of the fancy 
knives, will be found preferable for use to one of thoce 
slender shapes that are so elegantly got up, rather lor 
the p>ir|io£e of nibbing a pen occasionally, than for t 
vice and durability at the desk or the writing-table. 

The blade, however, as every one knows, is of m 
importance ; and therefore very great perfection bas, 
many insCancLS, been attained in all the processes ci 
netted with the making of it. The very best cast ited 
ought always and alone to be used in the manufactureof 
the blades of fine penknives ; and the forging, harden- 
ing and tenipering,grinding,and whetting, are operaliMi* 
that require, severally, that nicety of management, whidl 
ia in geseral rather sought and secured by long practice 
of good Workmen, than performed acconling to any 
speciRc theory. 

The oulhne of the blade is chiefly a matter of fancy; 
only if it be too broad it will not eSect that gmceftti 

irve from the ahoulder to the point of a pen which t. 

« gusll-cutwr seeks to produce ; and il iV \je um nu- 
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ID", ila operation on it fine proud quUl will he jagged 
ind indirect, remote from, tliat freedom of alieing and 
picdaeness of foctnstion so indicative of a good blade 
ud B good hund. 

To olnain a blade, which bIibII unite witli the greatest 
icennMB of edge the utmost freedom of ojieration in the 
luing, is a, desideratum ; for though an ordinary shape, 
■hen the mftterial ia tirst-rate and the workinanghip 
perfect, may in general perform MtiafacWrily enough, 
T^lit a mimifest thai, strictly spealiing, the line tra- 
"fsed by a perfectly flat-aided blade in the making of 
■pen is not in accordance with the mechanical direction 
« the edge. This will be obvious, by inapeoting for a 
Fig. 8, moment the sketch, fig. 8. in which 

II the sides of a pen are indicated by 

I the segment of a circle from A to B, 

I while the direction of a straight- 

|j edged blade is shown to be from C 

^ to D. To meet this obvious pecu- 

liarity, blades have been ground 
cconvex on the under, and concave 
on the upper side, by this means 
acquiring a line of direction from E 
to F, or parallel with the section 
required. The advantages which 
this mode of grinding theoretically 
presents, are found to be practically 
set aside by the accessary course of 
whetting, — and this, in the first instance, — much more 
by repeated coutbob. This will be apparent, when it 
1 recollected that the application of the edge on the 
wncive or mark side upon the stone must be at the 
t in a right line with the back, i,fl. fromG to ll,fig.9.. 
Fig. H. while the line of whetting on the convex 
.. ''■ or pile Bide will be from I to K, the 
g _j^^ — " angle of the cutting part being in reality 
j^^ of the degree of obtuseness indicated by 

the crossing of the dotted lines. In the c 
(cnption of blade, which exhibits simply a 
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the form of a wed^e, more or less acute, ab in fig, \ 
Fig. 10. L L M M; the procEss of when * 

" iliffering,however,as itdoeBio^ 

f^--;-^ -p.^:^ -"- — " "^ I'erent hands, is generally to d 

"■■■■''' ^, the back a little from the a 

thereby forming a aiigSi.t angle with the surface, t 

oo. 

To obtain this anple as acute as may be coir 
with extreme and dui^ble keennees, the blade hi 
ground slightly concave on hath sides, the hitok a' 
same time being considerably thinner than i 
that in -whetting, the back of the blade,instead of b 
elevated from the stone, as in Jfj*. 9. lO.jisplaced upe 
atone at the same time with the edge, t' ' " 

for whetting even in the most^ 

The acuteneGB of the cutting K 

of this lait-menlioned blad 

^.—ashown by the lines PP Q Q9 

themagnifiedGectionife.il, 
-—I- blade having in fact a 1 
cut n'ith the utmost swi 
especially when the curvature of the n 
siderablc ; and, to use the worde of the ii 
by inexperienced hands, may be easily governed, 
cutting but what 19 intended can take place; and the|| 
is formed with the greatest nicety and utmost facility 

Table Forks. 

Forks, although now used at our tables as c 
as knives for the division of the food upon o' 
and for transferring it to the mouth, were 
more recent introduction, and are, indeed, comparatiM 
of modern invention. As the office of carver fearpl a 
is of great antiqiuCy, and as such officer would pro- , 
bably be the first to experience the necessity of a fork, 
BOit may be presumed that the first attempt to fabricate 
such an implement, of metal at least, would originale 
in the suggestions of his art. The oldest ii 



an infallible 
experienced hands. 



edge, is found t 



'hia kind Imown, however, ii ssid to^iave been for in. 
diviilnal convenience, having been furmerlj' used by 
■ienry IV. of France, and Ib still preserved a[ the castle 
"<" Pan. It is of steel, two-pronged, and cf length and 
*t**ngth sufficient to secure it baron of beef. 

Forks were unknown to the ancient Greeks and Ro- 

^^*«ns, and to uU olher nations, unless, indeed, the iittle 

^^aliihed sticks of ivory used by the Chinese for the pur- 

fc'ww »f feeding themselves may be considered as an 

*^auqi^n. These " chop-sticks," however, as they 

^^e eiUed in India, are not alway? pointed, but rather 

** the shape of an ordinary uncut cedar-wood pencil, 

^did are used in pairs, one in each hand, with great 

*3fxterity, — seldumer, however, in picking up raorseU 

Xma the plate, than for the purpose of shovelling the 

«onleDls of the plale directly into the mouth ; such 

mode of feeding not being considered contrary to de- 

ccruni among the inhabitants of the celestial empire. 

Ascording to professor Beckmann, forks were pro- 
biAly brought into use by the Italians, about the end of 
the fifteenth century. At what time they were first 
ioCroduced into this country does not clearly appear : 
iheearliest mention of them occurs in a curious passage 
of Coryat«s' " Crudites," a singular book of travels 
published in I6II. The author says, " Here I will 
mention a thing that might have been spoken of hefore 
in the discourse of the first Italian towns, I observed 
a. cuatotn in all these Italian cities and towns through 
which I passed, that ia not used in any other country 
that I saw in my travels, neither do I think that any 
other nation of Christendom doth use it, but only Italy. 
The Italians, and also most strangers that are cormorant 
in Italy, do always, at their meals, use a little fork when 
they cut their meat. For while with their tnife, which 
diey hold with one hand, they cut the meat out of the 
dish, they fasten their forks, which they hold in their 
other hand, upon the same dish ; so that whatsoever he 
be that, sitting in the company of any others at meals, 
afaould unadvisedly touch the dish of meat with hia 



flngcra froni vhirh all the table do cut, he will f 
occasion of offence unto the company, as having ti 
gresseil the laws of good manners, insomuch as that ■ 
hia error he Bhall be at least bron-beaten, if n 
hended in words. This form of feeding, I underaU 
is generally used in all places of Italy ; their foa 
being for the most part made of iron or Steele, and ■< 
of silrer, hut those are used only by gentlemen, 
reason of this their curiosity is, hecanae the Ita 
cannot by any means endure to have Ilia diah t 
with fingefB, seeing all men's fingers are not alike d 
Hereupon 1 myself thought good to imitate the Its! 
fashion by the forked cutting of meat; not only whi 
was in Italy, hut also in Germany, and oftentime^ 
England since I came home, being once quipped I 
that frequent using of my forke by a ceriain 1( 
gentleman, a familiar friend of mine, one Mr. Lani 
Whittaker, who, in his merry hufnour, doubted r 
call me at table /urci/er, only for using a forke m 
ing, but for no other cause." 

It would almost seem, from the foregoing passage, 1i 
for each guest to put his fingers into the dish n 
"■ curiosity " 950 years since, even among " tra 
gentlemen:" indeed. Dr. Johnson asserts chat a 
the Scotch highlanders, not only forks, but even k: 
have been introduced at table since the period of i 
revolution. Before that period every man I 
of his own as a companion to his dirk or dagger, 
men cut the meat into small morsels for the v 
who then put them into their mouths with their 1 
The use of forks at table was at first considered ti 
superfluous luxury ; and, therefore, they were 
hidden to convents, as was the case in regard t 
congregation of 8t. Maur. 

Forks, although generally made along with taUe , 
knives, are considered a separate branch of manufacture. 
They were, formerly, aU wrought at the anvil, and 
rarely, except when made of silver, consisting of more 
than two prongs. The formation of these, however, by 
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the bammer, was not only a tedious and expensive p 
cess, but likewise required a better sort of metai to admit 
of bdng Eo dra'wn out. At present, however, iron, steel, 
hammer, and unvi], are dispensed with altogellier in the 
mantifacture of the cheapest sorts ; the <:asling-bax and 
common pig metal being substituted, thousands of grosses 
of thia comparatively worthless description are made to 
seeompany knives not altogether of so bad a. character. 
A large proportion, however, of the forks furnished with 
Ihe better kinds of table knives, are cast of the rich 
Cumberland metal elsewhere mentioned ; and, by beinj; 
submitted to the annealing process already described, 
may be brought almost to any degree of toughness and 
rigidity. They admit of such a polish as to pass with 
all bnt the most practised eyes for the best steel, while 
at the same time they are sold at very moderate prices. 
Indeed, the application of the casting process tenila to 
facUitato amazingly the manufacture, and to diminish 
the cost of a lai^e class of these articles, especially the 
tpoon forks, as those articles derived from the French, 
and furnished with four or five prongs, are denominated. 
These latter are for the most jiart for the markets abroad, 
fbreigners still using the fork at table much more es. 
tenaively than we in general do. 

The manufacture of the best steel forks has latterly 
been accelerated and improved by an invention of very 
obvious utility. The fork is reduced, as usual, from the 
rod of steel at the anvil into something of the following 
^pe : — the tang, shoulder, and shank being roughly 

J-. ,. forged, and the blade, as it is 

called, left thick and whole. 
In this state it is called, in 

Tvith all articles after the first formation by the 
hunmer, a mnod (mouhl) ; it is then taken and stamped, 
in which operation it is first heated till sufficiently soft, 
and in thia red hat state Is ne\t placed in a cut sicel 
boss or die, upon which another boss, exactly adapted, 
is made to fall in connection with a heavy block of 
metal, which for this purpose is drawn up and suffered 
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suddenly to descend by means of a rope and pulleyjj 
B manner Tery Bimilar to that hereafter deserilwd ii 
article on silver-plate working. Thus, at a single : 
the prongs and tlie bosom, or contour of the it 
are completely formed, after which it is ready fof 
filer, generally a female, who clears out the spacearfl 
tween ihe prangs ; and, subsequently, the grinder 
burnisher perform their parts. As all forks i 
on a dry sione, the workmen are more especially I! 
to that dreadful disorder which destroys s 
them in early life, and which is occasioned, 
stated, by their inspiration of the fine metallic and o 
particles that are constantly evolved by the operatioB 
the grindstone. It can hardly be necessary to add, ^ 
forks are hafCed in the same manner, and with the si 
variety of materials, as table knives 

An ingenious, and almost inseparable adjunct of 9 
modern carving-fork, is a small spur working npo 
spring in a swell of the shank, and capable of t 
thrown up in a right angle with the ins 
to protect the ham! against.any slip of the knife during 
caning. Instead of this guard, as it is universally 
called, Messrs. Rodgers of Sheffield have a patent for 
affixing to forks two bits of steel cut like a file, antT 
ready to be used by way of a sharpener to the knife. As. 
Bubsdtntes for the common steel, which, however ele- 
gantly manufactured, certainly is not very eligible to 
use at table, an extenaive variety of contrivances, under 
the appellation of knife sharpeners, have latterly ob- 
tained considerable vogue. They have all been suggested 
by the instrument fot which Mr. Felton obtained a 
patent, and which consisted in fixing two channelled 
rollers of steel in a neat frame. Many of these inven- 
tions dispby ingenuity, and all of them great beauty of 
workmanship: they appear, however, to be hastening intg 
diauBG even more rapidly than they came into notice. The 
disagreeable sensation produced upon the nerves of most 
persons by the harah grating of ftnel vertus tteel, conatitut-' 
ing an insuperable bar against their ultimate adoption. 



Thebb ie no descriptian of catleiy io the manufacture 
«f wUch die aitainmenc of perfection is so diiBcultj and 
yet so indispensable, as in the artit^le of razors. For 
this reason hftrdly any price is thought too high for a 
good razor, while a bad one is worse than useless. A 
person may contrive to make a pen with a bad knife, 
or eat a good dinner, however indifferent the table 
cutlery ma.y be; hut the daily misery of smarting under 
Ihe iirfiicii(iTi of an indifferent ta-zat, is a trial to which 
few can patiently submit. Yet the assertion, that there 
are more bad taiors than good ones,' wilt hardly come 
with the force of novelty to the knowledge or the ex- 
perience of many persona. Although it is a fact that 
niEors, with blades cast of pig-metal, have been made 
" to tell," the number of these detestable scrapers, that 
find tfaeir way into the market now-a-daya, bear no 
comparisDn with the quantities that are made of bad 
steel, Btill more hadly managed in the workmanship. 

As might be expected in an article of such universal 
Deceasity among ail classes from the peer to the peasant 
in our own country, as well as of such large demand in 
the foreign market, considerable attention has, of late 
years, heen paid to the manufHcture and the whettingj 
or, as it is technically denominated, the telling of 
raiOTB ; and the public have been made acquainted with 
the subject hy means of three or four ingenious pam- 
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phlets, which, within a few years, have heen published 
b^ individuals more or less qualified for the task. 

In the proceBS of manufacture the hlade of a razor ii, 
in the first instance, formed upon the anvil from a bar 
of the very best highly carbonated cast steel, much in 
the same manner as that already described in connection 
with the fabrication of other descriptions of cutlery. 
The hlade, properly so called, is 6ist moulded or shaped 
by the hammer upon the rod of sleel, the edge being 
brought out, and the concavity formed by working the 
material on the rounded edge of the anvil : it is then 
chopped off; the tang or tongue, by which it is fastened 
into the handle, is drawn out ; it is lastly smithed and 
hardened. As there is generally such a lai^e dispro- 
portion between the thickness of the back and the edge, 
the steel ought to be of an excellent quality in order to 
allow of the beating necessary to produce the thinner 
part. Some workmen are so expert in accomplishing 
this, that they will produce on the anvil an edge sc 
sharp and even, that whetting alone will be required to 
prepare the blade for the purpose of actual shavii^. 
The performance of this I'cal, however, fumifihes so 
indubitable proof that the material so operated upon is 
necessarily otherwise than snfflcientiy malleable, be- 
cause a blade of pure soft iron may be so forged and 
whetted as that it will for once remove an ordinary beard 
with considerable facility. Whatever effect may be 
produced upon steel by decarbonisation through the 
process of rusting in the air or under ground, a belief in 
die value of some such process for improving the ma- 
terial of cutting instruments is generally entertained, 
and sometimes turned to curious account. On the re- 
moval of old London Bridge, it was staled, that the 
wrought iron with which the piles were shod was found 
to be of such fine quality, and so malleable, that some 
tons of it were contracted for by Weiss, the cutler, for 
converting into steel, — the action of the moiat clay, 
without exposure to the air, having had such an efiect 
upon the metal as to render it almost equal to steel. 



In ihe forging of rszars, as in all rutting ir 
it i> of importance that the article be well gmilhed, or 
iammered after it has become cool, in order that the 
pntM may be closed, and the structnre be rendered as 
»inp(cl as possible. The Bhape, or profile, of the blade 
1> varioUEly formed, to meet the different tastes or pre. 
Jli&ra of pnrchaaers, — some preferring it quite straight 
on ihe edge, others convex ; many broader at the heel 
itun at the end, or oice versA. This variety, although 
not unworthy of attention, is of small importance com- 
pald with the more essential qualities of prime material 
ud perfect temper. 

The processes of hardening and tempering razor- 
Uades require to be conducted with the utmost nicety ; 
and hence the numeroua failures. To secure success in 
ordinary manufacture, the course already notice<l has 
been recommended, viz. instead of hardening the blade 
directly from the anvil, which is the usual practice, 
diat it should be intermediately passed from the forger 
to the grinder, in order that the latter, by a slight ap- 
plication of the stone, may remove that scale, or coating, 
which prevents the uniform application of the water and 
heal in hardening and tempering. On account of the 
additional trouble and expense, this course is rarely 
•dopted, even in cases where the ultimate price of the 
article is considerable. 

The blades are then carried to the grin ding- wheel, 
vfaere they not only receive that proper and uniform 
dmcavily of surface which is one of their essential qua- 
Itdes, but that exquisite polish, which, without in the 
■Ughtest degree improving the quality of the instrument, 
too often, by the manner in which it is communicated, 
deprives it of an essential property, which no subsequent 
(^ration can restore. Mr. Ebenezer Rhodes, of Shef> 



28 mON AND STl 

field, whose practical knowledge of the nature <■ 
working of ateel cannot be iloubteil, saya, i ' ' 
on the Manufacture of a Razorj" " Form, weight, i 
jttsCnesa of proportion, united with a proper ilegu 
hardness, are certainly conBtitueni parts of a good n 
yet its exceUeacy depends likewise on its poseesdM 
regularity axiAfitneKg of concavity. It is already abi 
generally known that this qu&lJty is produced by t 
stone, in the process of grinding, and by the m 
of different diameters, varying from four 
inches, according to the price of the article required: 
and it cannot have escaped observation, that this alone 
conslitateB a very essential difierence of edge. 

" The grinding of ranor.bladea on a four-inch stone 
has recently so much prevailed, that a few remarks aa, 
its superior pretensions may be admitted wiih propriety : 
— It is easily discernible, that a ranor thus manufactured 
must of necessity possess great thinness of edge ; a cir- 
cumstance which, independent of any oilier, renders it 
unfit for general purposes, even though it may be used 
in some cases widi advantage. A strong wiry beard 
will put all its boasted excellence to the proof: here it 
will be found that a less degree of concavity, and, of 
consequence, a bolder and firmer edge, is indispensaUjr 
necessary. From the observations here adduced, it 
appears, that the concavity of the blade should at aU 
tiroes be regulated by (he formidableness of the object it 
has to encounter. Razors, however, ground upon stones 
of from sir to eight inches diameti-T, or thereaboats, 
may be recommended as best adapted for general use j 
they are sufficiently holbwerl, or ground out for any 
service, however hard, lo which they may be appUed; 
and they combine a desirable strength and firnmess of 
edge, with a requisite degree of thinness. The concavi- 
ty of a razor should likewise possess great evenness and 
regularity, otherwise a very unequal edge is proiiuced ; a 
defect which every application to the hone will rather in- 
crease than diminish, and wliich nothing but re.griQdiiig 
in a more perfect manner can possibly remove," 
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The blade being properly ground, is then g/asad, as 
the workmen call the operation of smoothing after the 
stone, by applying it to the lap. This lap is a trundle 
of woodj upon the edge of which is attached a riin of 
aUcj, coQUBtillg of lead and tin ; the surface of lIub 
meMl is covered with flour emery, and it revolves with 
ihe rapidity of 1 500 feet in a necimd. From the glazier, 
the blade is transferred to the buff, or poUaher, whiuh h 
-a sobd wheel, differing from the glazier, chiefly in that 
it is covered with thick soft leather, dressed with crocus 
marti, and runs much slower tlian ihe lap, or even the 
grinding stone, generally about eighty feet in a second. 
Its operation produces that rich black lustre so pecu- 
liar to fine xteel wares. In the process of glazing, a 
etrecni of sparks is produced ; and thu rapid motion of 
die surface of the lap or glazier evolves a conaidenble 
degree of heat, sometimes sufficient to Uue the article. 
The temper of a blade is, in this case, likely to be 
cfiected, and this more especially with an instrument 
liariiig a thick back and thin edge, like a razor, 
gainst this there is no preservative beyond that ex- 
treme CBTC, on the part of the workman, which either 
insufflcient remuneration or indifiereiice too seldom 
aDowB him to bestow. 

A blade thus spoiled admits of no restoration by 
whetting or otherwise; nor can the purchaser discover 
by any test, short of actual use, whether a razor blade 
bttve thia defect, or another hardly less common, viz. 
iwviiig been burnt, that is, overheated in the hardening, 
and therefore incapable of receiving a keen edge. Mr. 
Kingsbury, formerly a celebrated tetter, or whcttcr of 
nuora in the meiropohs, in his ingenious " Treatise on 
Raeors," recommends a magnifsing-giass as " the only 
satisfactory and safe manner of determining the stale of 
it* edge without using it." This must, however, he 
a. Tery fallacious criterion, even in the hands of an 
experienced observer. Kingsbury lays much stress upon 
the fact, that the edge of every cutting instrument, how- 
BTer exquisitely entire it may appear, docs in reality 
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consist of a Buccession of serraturci more or lees minute. 
" Indeed," says he, " a common saw ie better calculated 
to convey some idea of the edge of t ra.zor, and its 
mode of operation, to a superficial observer, than per- 
haps any instrument whatever." This assertion, which 
ia philosophically correct, muet, however, be of less lue 
in enabling any person lo discover the merits or the 
defects of an untried razor, thnn as it may serye to 
correct the very common mistake in tTie mode of ueing 

Gronnded on this idea of a serrated edge is Mr. 
Kingsbury's recommendation, that the line of the blade 
should be as straight as possible. Mr. Khodes, on the 
other hand, though for the very same reason, adyocates 
a cohuBlE edge of considerable curvature! He says, 
" notwithstanding the great commendation which baa 
been bestowed upon the etraight-edged razor, by the 
writer of a very sensible treatise on the subject, it ia by 
no means adapted for general use. It is, in fact, fitted 
only for those who, convinced that every cutting in- 
Btmraent, from a saw to a ranor, ia composed of a 
regular succession of teeth or points, nearer or farther 
apart, have learned to distinguish between the operation 
of cutting, and what may not inaptly be denominated 
scraping." 

The latter, however, is the prevailing mode of 
shaving; it is the practice, in a greater or less degree, 
of almost every man who uses a razor ; and as it is an 
eyil which cannot be entirely removed, it must be par- 
lialiy provided againsL How far this is within the 
power of the razor-maker wil), perhaps, appear from the 
following remarks : — 

" It may be here laid down as a principle, that 
whatever the form of the back uf a razor may be, the 
edge should always describe a. portion of a circle. It 
must be tolerably evident to every man who thinks 
npon the subject, and who has ptiid attention to the 
manner in which a razor is commonly used, that the 
blade here recommended, even if applied in the very 



BLADB. 31 

ti^*ndlcinus moile above alluded W, has decidedly the 
advantagt ; passeJ over the face obliquely from the 
point to the heel, or drawn downward without the least 
obliquity of direction. It must of necessity cnt even 
where a straight-edged razor would do nothing but 
fret or tear the akin, withont removing the beard. 
After all, it must be admitted that the advantage 
which s circular or full.edged razor has over a straight 
one in point of cutting arises chiefly from a very defective 
manner of shaving ; so long, however, aa ^is defect 
exists, so long will the full-edged razor claim a decided 
xaperiority. It often happens that men, groaning under 
this very useful and necessary operation, attribute their 
bleedings, and writbings, and contortions of face, to the 
badness of the razor, when the principal fault is in 
themselves." 

To return, hnwever, from this digression on the use 
of a razor W the observations on its manufacture, it is 
right to say, that while a stout, efficient, and far-famed 
iastrument, appropriately designated the " old English 
razor," has obtained deserred reputation, so likewise 
has a very light and elegant article, called a " frame 
bladed razor," been largely in demand. This latter 
r*sot, instead of being forged at the anvil out of the 
rod, is made of rolled or sheet steel of the finest quality, 
let into a back of capper or brass. These blades being 
nearly as thin at the back as at the edge, the difficulties 
encountered in the hardening and tempering are almost 
entirely obviated ; fur as Parkes, in his " Chemical 
Esiays," justly obsetves, " when instruments have a 
thick back and a fine edge, it is almost impossible ever 
to give them an uniform temper by the old method ; 
for tiiere will always be a danger of the edge being 
lowered too much before the other become regularly 
beated throughout," The formation of this ri 
Mi^ealed about twenty years a^o by the celebraied 
David Hartley, Esq, M. P. for Hull. Having been 
In^e in Paris, and becoming known as the French 
razor, ihe manufacture was slightly modified, and a 



^ 



S'J. IRON AN-n ETEEL 

pitent was obtained in 1S33 for the term of five years 
bj M. BoiUlay, cutler to [he Royal Veterinary School of 
Alfont, for tile msnufacturing of raitOTB with economy 
and despatch. The alacrity of the process conBiated, 
according to the Dencription des Brevetn, in the blade* 
being cut out of sheet steel with a fly press : these were 
then fitted into backs of grooved wire. The inventor 
EtateE, that in this way a raiior may be completed in an 
houTj raay be made of the beet cast steel, anil at the 
aame time very cheap. This patent was annulled, by 
order of the king, two years after it had been obtained. 

The handles of razors are compoied of nearly every 
description of material ordinarily used in the hafling of 
table knives, but generally of horn, ivory, tonoise-shell, 
and rarely of pearl. The latter beautiful material is 
very expensive for tliis purpose, on account of the dif- 
ficiUty of obtaining the shell of sufficient size, and the 
care reqiiired in the working of a substance so brittle. 
Ivory teeth are cut into spells of the requisite size with 
great facility, by means of a circular saw made to re- 
volve either by a treddle, a hand.wheel, or the agency 
of steam. Of the commonest kind of razors, the handles 
are made of horn, either dyed black and pressed in 
figured moulds, after the manner of the common uni' 
brella hooks, or translucent, and stained to resemble the 
tortoise- ihell, in the style of the combs used by the 
lower class of females for trussing their hair. This 
colouring process, which renders valuable an otherwise 
undesirable description of horn, is performedas foUows: — 

The horn which is selected for elainiug is semi-trana- 
parent, whether in its natural state, and reduced by the 
file, or pressed by means of heat in iron moulds, to the 
size and shape required for one side of a razor handle ; 
by either operation, the surface having been made su£- 
ticiently smooth, the piece is, in the first in^itance, laid 
in a healed infusion of turmeric and Brazil-wood, untQ 
it assumes the yellowish tint intended as the general * 
ground. Finely sifted quick lime, mixed with a small 
portion of litharge, is then made into a paste of a con- 



nstenc; rather Btiffer than cream, with a strong lisivium 
either of pearl or fern ashes. ThU compasilion is then 
dropped upon the surface of the article to be coloured, 
in biotchea varying in size and diapoiiition according to 
the tSEte of the user, or rather at random, leaving the 
eflect to chance, as may be supposed, when it is stated 
thftt Eis many as twelve dozens are frequently spotted ir 
an hotir. The scales, or sides, are then piled upon ft 
bokrd, and 'hovered with a consideruble thickness of 
moiit cloths ; after which, the whole is placed before a 
fire oyet night, in order to expose the work to the full 
effect of a hot, moist, vapour. In the morning, the 
colours we found to have penetrated, and tinged with 
vaiioua degrees of opacity, the substance of the horn. 
The composition is then removed; and the pieces, 
which, in consequence of the heat, lapse into all sorts of 
shapes, are straightened by being placed in parallel rows 
upon a board under weights ; after wliich they are ready 
for polishing on the buff, with Trent sand, and rotlen- 
■Ume mixed with oiL The colouring process, when 
mccessfully managed, gives to the transparent horn an 
■ppewance resembling some of ihe duller kinds of tor- 
tOTsesheU, and by this means renders a material which, 
in its natural state, is comparatively valueless, of con- 
liderable importance in adaptation to form the handles 
of cheap razors. The insertion of a shield of silver, 
or some metal not seldom mistaken for silver, is very 
common. Of late yeara very elegant handles have 
been got up by studding the ivory scales with gold 
ulver points, arranged with tasteful variety. 

There is a practice of ornamenting the blades of 
mora, and highly polished cutlery in general, by a pro- 
ceas which, although extremely simple, and now gene- 
rally understood, was long kept a secret; and which, 
from the effect it is capable of producing in good 
hsnds, deserves to be regarded aa one of the fine arts. 
The reference is to the process of etching, by means of 
* weak acid, those inscriptions, figures, and even land- 
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icapes, often ea exquisitely delineated o 

goods. There is good reason for believing that i 

method of operatiiig upon steel, although comporatifi 

of recent introduction in tlie cutlery trade, is hyfl 

means a modem invention. The conoKive efktt^ 

most adds upon polisht!<l sied must have attracled4 

tenCion wlierever the metal was in use; and the* 

libility of intercepting or of directing such eSbct j 

the application of Eome unctuous coaling n 

have presented itself. The Chinese, the ArabiamyS 

deed the Oriental nationa generally, \ 

with the variouB methods of ornamenting steel; 

besides the descriptions which occur in difFerent ai 

relative to figures on the 

certunly not always stamped or engraved, there I 

been pieces preserved to mudern times the appe 

of which can only be explained on the ground of fl 

tnowledge here assumed. 

The art, as at present practised, consists of d 
ating the subject on the surface of the metal with 1S 
nish by means of a camel-hair pencil, covering like 
the edge and Euch other parts ai 
with a Bituilar coating, llie article thus prepn 
dipped into a vessel of dilute nitric acid, and ■ 
quently washed in water. The varnish is then 6 
off by the application of spirit of turpentine; 
will be found that the exposed parts, having been i! 
sightly corroded by the menstruum, will present ■.xj 
appearance, while the defended portions retain 1 
original polish, — thus, fay contrast, forming a very Jt 
Bsnt species of delineation. The effect is reverted 
coveri[ig the article entirely with varnish, and % 
working through it with a point ii 
tised on plates for printing, and afterwards hitiD| 
the work with the acid. By this process the f _ 
may he either slightly dehneated or deeply etched •■ 
the substance of the article, while the circungd^ 
parts, on the removal of the varnish, retain tlieir^ 
polish uninjured. 
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The manner in which^ accordiDg to the scriptural 

Wpfesfiion, " iron sharpeneth iron" has long been ex. 

™>plified in the ordinary method of giving an edge to 

ttrnti used at table ; the idea, however, of whetting a 

f*«u upon a steel, appeared but remotely to stand 

WMecttd witli sueh an operation. The experiment, 

Beteriheleas, has not only been attempted, but executed 

irilli niccess by a gentleman named Knight, who was 

Pruidenl of the Horticultural Society of London. The 

Jnnniii of the Royal Institution contained the fol- 

•o»i(ig account of the contrivance of Mr. Knight: — 

Tile instrument consists of a cylindrical bar of cast steel, 

™w inches long without its handle, and about one 

''"'d of an inch in diameter. It is rendered as smooth 

•• it can be made with sand, or more properly glass 

f*per, applied longitudinally, and it is then made per. 

f'^Bj hard. Before it is used it must he well cleaned, 

^t not brightly polished ; and its surface must be 

Weired over with a mixture of oU and the charcoal ol 

«e»l straw, which necessarily contains much siliciouB 

^^Ihin a very finely reduced slate. " In setting a razor," 

'*wsen'eB Mr. K., " it is my practice to bring its edge, 

"^^hich must not have been previously rounded by the 

'Operation of a strop, into contact with the surface of 

Vie bar at a greater or less, but always at a very acute 

ingle, by raising the back of the razor, more or less, 

proportionate to the strength which I wish to give to 

' the edge ; and I move the razor in a succession of small 

circles from heel to point, and back again, without any 

more pressure than the weight of the blade gives, tifl 

I my object is obtained. If the razor has been properly 

I ground and prepared, a very fine edge will be given in 

I a few seconds ; and it may he renewed again, dunng a 

' Tery long period, wholly by the same means. 

I '* 1 have had the same razor, by way of experiment, 

bk constant use during more than two years and a half ; 

' and no visible portion of its metal has within that period 

Eom away, though the edge has remained as keen 
iccive possible ; but I have never, at any one time. 



spent a quarter of a minute in Batting it. The excel 
BmoothtieEs of the edge of razors thus set led me to 
that it would be indolent, comparatively with die a 
lated edge given by the etrop ; but this has ni 
degree occurred, and, therefore, I conceive it to he of 
a kind admirably adapted for surgical purposes, par- 
ticularly as any requisite degree of strength may be 
given with great predsion." Experience, however, has 
not shown that this article is Ukely to supersede die 
whetstone and strop, for the aharpcniiig of razors, or 
surgeons' instruments. 

Surgical Instruments. 

Properly considered as a branch of cutlery, and 
nearly aldn to razor-making, ia the manufacture of 
surgical instruments in all that endless variety of adapt- 
ation and finish which modem science has su^ested. 
In the formation of several of these articles considerable 
ingenuity is diepkyeil, accompanied, in general, by the 
most exquisite workmanship. Though these instru- 
ments are in most cases sold by the iine hardware dealers 
in the metropolis and elsewhere, the making of them is 
a distinct branch of trade. In London, Weisa, and in 
Sheffield, Cluley, are celebrated. It would be easy to 
give figures and descriptions of upwards of lOOTarieties 
of these admirable instruments, to the diversity and 
perfection of which, in connection with professional des- 
terity, the alleviation of human misery is so amazingly 
indebted; but as such a catal(^e would not be in place 
here, this general aUtision to the sul(ject must suffice. 
It need hardly be asserted that, in the manufacture of 
Burgeons' instruments especially, the rery best steel that 
can be obtained should be exclusively used; and this will 
appear no less manifest whether we have reference to 
strength and elasticity of the material, or its suscepti- 
bility of receiving and retaining an exquisite edge. And 
yet even these important articles, upon which the snc- 
cessful performance of so many nice su^ical operations 
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depend, are sometimes made lo aell rather ihan to 
The oijy security of which the practitioner can in _ 
neial avail himself in the selection of his instniraents, 
ii to purchase them from some maker of reputation. 
Cheaper and, consequently, indifTcrent inBlruments ari 
osnAlly sought by needy and inferior surgeons ; and, ai 
the number of die latter is unhappUy not amatl, the 
temptation to manufacture worthless lancets, and scal- 
pels, and saws, is also considerable. It is bad enough 
to Buffer under the hands of bungling chirurgeons, with- 
ont being compelled to endure the additional torture of 
blunt or ill-manufactured instruments.* 



ScUaort and Shears, 

Sdtsors are an article, the ultimate commercial value 
tf whidt depends more upon the amount of workman- 
ship consumed in their manufacture, tban any other 
deicription of cutlery: for, however at first sight a pair 
fif plain Bcissors may seem to present hut a barren field 
for the exercise of ingenuity, even a cursory examination 
of the immense variety of shapes, modes of ornamenting 
and getting np, wiU lead to a contrary conviction. The 
tdadea ate, indeed, in the majority of sorts, pretty simi- 
lar in their general outline, it being mainly upon the 
bows and shanks that the labour and ingenuity of the 
workmen ore expended. With such a diversity of pat- 
tertiB, it will not be surprising ttmt the scissor-makera' 
vocabulary is rich in appropriate phrases. To enu- 
merate and explain these terms, useful as they are in 
the trade, would afford little information and less amuse- 
mant to the general reader : it may, therefore, suffice to 
mnark that dog-leg, quaker, tup, bat, and pillar-shank, 
BK, as it were, the five senses of the scissor-makers' 
craft. The difference in the quality of scissors is almost 
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equal to their diversity of shape; a single pair of Ehow 
scissors having been invoiced at ten guineas, while Tiust 
quantities are manufactured far the markets of South 
America and the East Indies at so law a price as three, 
pence halfpenny per doicn ! 

At home, however, we hear fewer complaints of the 
badness of scissors than of almost any other class of 
cutting instruments ; and this, perhaps, chieflj' for the 
reason, that a pair of ordinarily good ones may he pur- 
chased for a trifle : and, besides, as common scissors do 
not admit of Ireing whetted by the parties using them, 
their chances of injury by mismanagement in this re- 
spect are proportionally retluced. 

The following are the general varieties of Ecieaon, at 
regards the (juatity of the material : — 

1. Cast steel polished scissors. — These are hardened 
in the blades, shanks, and bows, and comprise the finest 
sorts. As these elegant artjcles are generally used by the 
fair sex, it may not be improper to observe, that to one 
of themselves is attributed the distinction of having in^ 
Bpired the happy idea of hard polishing, which has been 
the fioarce of so much subsei^uent improvement and 
profit in the trade. About the year 17fiO, Mr. Robert 
Hinchliffe, of Sheffield, setting at nought the threadbare 
adage, that "given scissors cut love," and wishing to 
produce an article very superior in appearance to any 
then in use, as a present to a favourite young lady, had 
the honour of malting the first pair of scissors hard 
potished; which valuable improvement has, ever unce 
that time, been adopted by all manufacturers. 

2. Shear steel scissors ; — the blades only of which 
are hardened : the greater part of the scissors in com- 
mon use are of this description. 

3. Shot scissors; — consisting of steel blades, and 
iron shank and bows. Large scissors, in general, in. 
duding tailors' Bhears, and those used in dressing 
horses, are thus manufactured. 

4. Lined blades. — Scissors of all the larger sizes aro 
often made entirely of iron, with the esception of a slip 



Df Eteel welded along the edge of the blade ; the re-. 
dnc«d Tslae of common steel on the one hand, and ilie 
dleapnesa of the material next mentioned on the otlier, 
bave materiBlly lessened the demand for thia article. 

5. Run, or virgin steei; — which, indeed, in tl 
^oper tense of the term, ia no Etixl at all, but rather 
good cast metal, the Cumberland produce before de. 
scribed. 

6. Common cast iron. — So prodigious has been the 
demand for cast scisaors, and so largely has the sand- 
box superseded the anvil in this manufacture of late 
years, that where there used to be 300 or 40O scissi 
forgers there are, at present, hardly more than fifty. 

7. Besides the foregoing varieties, may be mentioned 
the fancy scissors with shanks and bows of gold, silver, 
peu-I, and likewise those that are ingeniously impli- 
cated with the fabrication of some descriptions of 



The following enumeration of the processes through 
trhich a pair of polished scissors, sold at the shops for 
About half-a-crown, generally pass, will convey a toier- 
Bhle idea of the ordinary course of manufacture. The 
hkde is fo^ed at the anvil out of a bar of steel of the 
proper size, from which it is presently cut with a chisel, 
along with so much of tiie metal as will be required for 
F^. IS' the formation of the shank c 

■ bow. A hole is then punched 
through the mould, as the rough 
blade is called, sufficient to admit 
the point of a little beaked anvil, 
called a beck-iron, and placed on 
stithy. Upon this the bow is formed by a process 
ef hammering, the tediousness of which is occasionally 
much aggravated by the tendency to break open, which 
twd steel eshibits when so elaborately wrought from the 
fire. The article being thus fashioned so far with the 
hammer, is, in the next place, put into the fire in little 
tnn dleB to be lighted or softened. It is then taken tc 
tj by whom the shank and bows are more perfectly 
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fashioned, and the joint squared : he lilcewise bores the'' 
pin hole and fits it for tht reception of the screw. In 
this state the scisaors first go to the grinder, who shapes 
the bladea on the stone ; an operation requiring peciUiar 
dexterity on the part of the workman, in consequence 
of that nice flexure of surface which every scissor hiade 
exhibits. They are then put into the liands of women, 
and by thera the bows, the beaded and otherwise orna- 
mental work, are smooth-filed and rough -burnished, or 
got up by means of a stick with fine emery and oil. 
Being returned to the workboard, they are put together 
by insertion of a screw, and made, as the workmen term 
it, to uToHrand lalkvdl; that is, by so setting the blades 
that they shall move more smoothly against one another. 
In this state they are wrapped from the point upwards 
to the bows with fine iron wire, the screw is taken ont, 
and the blades and shanks are hardened by tlie usiul 
process. ^Vhen stripped of the wire they are again 
sent to the grinder, from whom they now receive their 
perfect shape ; are returned to the workman, who inserts 
the screw, and makes the scissors to fit, work and cot 
perfectly ; indeed they are never better for use than 
after this last operation. The bows and other parts, 
having become black during the hardening, are again 
nibbed bright by means of fine flour emery, and oil; 
and the scissors are sent, for the third time, to the 
grinding wheel, where the shanks are ground as they 
may require it, and the whole glazed and poUshed as 
perfectly as possible. The putter tt^ther having 
finished and inserted the screw, and whetted the edges 
of the blades, his work is done, and the scissors are 
finally got up by women, who carefully fine-bnmish 
the bows with a polished steel instrument adapted foi 
Lhe purpose. 

For several years past fashion has led to the m&nu. 
"actuie to a large extent of ladies' and fancy scissors, tlie 
ihanks of which have been composed of rich open work, 
executed in such a manner as necessarily to enhance 
considerably the cxpensiveness of the article, whid^ 



kowerer, is extremely elegant when well finished : to 
tl^ hu Utterly succeeded the ornamenting of the shankB 
*ilb emboaeed figures, which are in some instances ad- 
ininblj eitecuted. Some of the filigree shank scissors 
otpment in fashion ftre wrought with incredible labour 
and ingenuity, often occupying an industrious workman 
Ito or three weeks in boring and filing out the design 
npon I single pair. 

Theaefnnciful articles are highly esteemed in Francej 
'W mills of which country themselves get up superb 
''^gDB in pearl for scissor shanks. Sheffield, however, 
•tiadi nmi vailed throughout the world for the manu- 
"nnre of fine Ecissors ; those accompanying all Ihe 
"Wl expensive collections of surgeons' instruments 
"itig made in that town, whatever indications may be 
S'yea to the contrary. Large quantities of the more 
^^lirBon sorts of scissors are at present manufactured on 
^ Continent, especially at Solingen in Prussia. The 
~^taof this place strike upon their wares such English 
?'*rb as may happen to he in repute, especially in the 
^''liled States, whither there is a constant exportation of 
■H Solingen scissors. It has been said that the extent 
^ this export amounts to three fourths of the entire 
Remand. The Sheffield scissor-makcrs have certainly 
*>een considerably reduced in number within the last 
(^ years. ' Whether, however, this arises from foreign 
competition, or from other causes, is not so clear. The 
Conituitly recurring disputes hetweeu masters and work- 
)uen an the score of prices have been maet injurious to 
the cutlery business both at home and abroad, less indeed 
from any consideration of the prices themselves, whether 
high or low, than in consequence of the uncertainty 
which such a state of things must needs introduce into 
the market. Manufactures of the description alluded to 
are mostly sold from patterns, stitched on cards, with 
current terms attached ; and as the spirit of competition 
requires that these terms be adjusted very nicely lo a scale 
of small profit on quick returns, it often happens that 
before a set of pattern cards with new prices can reach 



f 



America, or have begun to circulate there, aome a] 
takes place at the seat of manufacture, anil oth 
and corrections must be sent out, so that the su!^ 
uncertainty, and annoyance of the foreign merchaii^ 
act as a discount upon the integrity of the F ' ' ' 
DufacCurer; the latter, naeanwhile, often being now! 
blame for the fluctuations of which, i 
customer, he is the victim. 

Strong shears, having generally the abftnta of a 
siderable length in propardon to the blades, are i 
for every class of artieaiis using sheet metal. Som 
these instniinents are of extraordinary size and p 
snd will, when one mandible is fastened to a " " 
the arm of the other used as a lever, cut a plate oi 
or copper a quartt^r of an inch in thickness. 
sre smaller, and are used like a pair of scissors : ' 
ler class is occasionally manufactured with ( 
blades, for the purpose of cutting out pieces of m 
a circular form. The Society of Arts, i 
waited their silver Vulcan medal to Mr. CoUett, J 
communication of a pair of improved shears for c 
tags for laces. The metal used for these ti^ is 
thin tin or tinned iron, and the usual method of gf 
the httle bits of plate a channelled shape, fit f 
reception of the lace, rendered it very liable to c 
fingers of the people employed in that manufart 
Mr, Coilelt's improvement consist; 
dieaxt,fig. 14.; the upper part of the lower jaw a 
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~ croove, the interior longitudinal side of wluch i 
■"'■le of the cutting edges of the shears; the pIeoo*i 



Kreved to [be tipper jaw c, and is formed at tliebottom 
W u to fit the groove in the lower jaw. Tlie piece d ic 
KRWed to the lower jnw ; it is flat at the top, and ex- 
tends parallei to the exterior side of the groove. The 
lltp gf tin plate to be cut into a tag enteta between the 
Jint of the shears from the sidea opposite to that shown 
in the figure, and is laid upon the piece d, projecting to 
fta Mter edge of the piece. The jawa are then closed, 
in consequence of which the tag h cut off by means of 
tw sharp edge on each jaw ; while at the same time 
fie piece c entering the grooTe in the lower jaw, press^ 
iown the intervening piece of tin, and thus gives it the 
ftOB of a hollow semi- cylinder, in which state it ii 
'esdy to receive the end of the lace, 

TVool-shears, or such as are used by ehepherda in 
5"tl«ng the fleeces from the bodies of living sheep, 
"^long to this branch of the cutlery trade. These in- 
■**tnnents, which are of ancient use in this and other 
5**Dlltrie9, instead of being composed of two separate 
blades working upon a pin iiite a pair of scissors, i 
^liis having the force of a lever of die first kind *, ci 
*Sit, as is well known, of a strong spring forming the 
^kead or hand-hold, the blades extending therefrom L 
**iie piece. The instrument h kept to the cut by a pe 
t^uliar management in the hand of the shearer, the blades 
luving the power of two levers of the third kind, the 
common centre of motion being at the springing 
bow. Shears of this description are of course forged 
and ground in their straight or extended shape, a 
afterwards Iwnt, bo as to form the elastic bow, and 
bring the blades into the contact required for theii 
special purpose. Two patents have been obtained forim- 
provenienls in wool-shears, with reference to increasing 
the comfort and efficiency of their management : in both 
cases the innovations consist in the insertion of a second- 
ary spring witbinside the circular elastic hand-hold 
Already mentioned. The contrivances are caUed V or 
firings, as they are respectively, from being simple 
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Fig, 15, or compound, Buppesed to reserahle i 
letters. A pair of wool.shears, with \ 
latter description of Gpring, ia heie ti 

Important improveinentB hive of | 

yeara been made in the const 

garden shears, of which there t 

varieties. The figures helow represent 

the bougli.lopplng shears, of extraor" 

power ; 2, the pruning scissors, wit 

colar edge ; and 3, the grape and i 

gatherer, four feet long. As diese \ 

•nd ingeniously constructed instruments 

well Itnown, as well to amateurs as to profesi 

gardeners, Uie following notice of them may be tt 

Fig. IS. 
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as the testimony of a yery competent judf^ 
matters : — " We haie seen (Gnrdener'a Mag. Jun^"' 
1 830,) some very handsome pruning instruments of the 
sliding-shears description, manufactured by Steers and 
Wilkinson of Sheffield. The largeet size, resemhlinj; 
common hedge-shears, cost about fifteen shillings a pair ; 
and with them a man may cut through a branch oa 
thick as his arm with ease. The smaller sizes, at from 
four shiUingE upwards, are particularly adapted for gar- 



deoing ladies ; as, with tbem, the most delicate hand 
»nd ann may cut off branches from pricUy or thorny 
plaati, or from trues and shrubB, of any kind, half an 
iQdi in diameter. By using both Iiands, the most de- 
ucale person may cut through a branch of an inch in 
iJianieter. The great advantage of these instruraenCa is, 
"lit they amputate by a draw-cut like a knife, instead 
vf by a crushing cut like common scissors, or hedge- 
fbewt. This is effected by the spring lever, b, and the 
oblfliig opening, c, by whidi a compound motion is pro- 
duced in the cutting blade, d. Neither these instiu- 
""mlx, nor the very excellent grape and flower gatherer 
•"Wuiactnred by the same party, are of recent inven- 
""n; tut they have been improTed on by Measra. Steers 
*"(! Wilkinson in Tarious ways, and are bo admirably 
*'*pted for lady gardeners, that, considering the views 
*^ hsve as lo the suitableness of certain parts of gar- 
T^'Ung for females, we cannot suificientiy recommend 

Ib the Repertory of Arts for 1817, there are cuts of 
z^ or sIk varieties of garden-shears on the principle of 
^^•Jkinaon's, comprising a groove in which the rivet 
^tb, or rather which allows one of tlie blades, by 
^^&0s of a lever attached to the opposite shank, to unite 
^th the motion of the scissors or shears a drawing 
Motion similar lo that given to a pruning knife. These 
^^llnisg instruments are ascribed to Mr. James Ogden, 
*' T, D. Astley's, Esq., Duckenfield, Lancashire, who 
received for his improvement ten guineas from the 
Sodety for the Encouragement of Arts, &c. 

Snuffers. 

CoDitracted on a similar principlewith scisaorsj though 
entirely distinct in theb manufacture and use, may be 
here mentioned that well known dom^tic implement 
Iht tnuffera, an article which our prevalent habit of 
lighting lamps or candles, to prolong as it were the day 
In* the pnrpoEes of industry or pleasure, and the genetal 
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cleanlineas of bQ classes of society, has rendered* 
veraally necesiary. The ordinarj snuffers not I 
convenieDt for the removal of the obstructions genfl 
on wicts when oil is burnt, Mr. Champion of S' 
deviaed what he calls the " pelican lamp s< ' 
blade of which is supposed to beer some rei 
the bill of the bird above named, and which, 1 
made thin and sharp, and working in a Bhallowi 
appears much better aJipted to snuff tile wieks o"' 
gand burners than either the common snufifetB or 
Bors, which are generally used as more manageable, i 
introduction of gas in most large towns, I ' 
perseded, to a great extent, the consumption of o 
well as candleg, has, aC the same time, proportioii 
affected the demand for snuffers. The meUUio^ 
candles, requiring no snuffing, has also maleriallj H 
fered with the manufacture of snuffers. 

Snuffers, as aheady intimated, are in reality ■ J 
of scissors, constructed not only to cut off the e ' 
cenee which accumulates on the wicli during c 
tion, but at the some time to convey the snuff itself fl 
a box or caviiy. Very few ancient snuffers hsve a 
down to us : so far as can be judged frcim the ^ 
ance of such as have been casually preserved o 
Bcnted, they must have performed the operatioa i 
indifferently, elegant and expensive na ihey may J( 
been, — much worse, indeed, than it is now every ^ 
performed in the poorest cottages in the kingdoE 
instruments of the value of a few pence. Tliose i 
may be curious to see a representaliou of a pair of a 
cient snuffers, will find a cut of such in Hutcliins's His- 
tory of Dorsetshire, They were found in digging tbs 
foundation of a granary at the foot of a hill adjoining 
to Cotton mansion-house (formerly the seat of the t»> 
spectable family of the Mohuns). They were of bran, 
and weighed six ounces. " The great difference," atjM 
Mt. Hutching, " Iteiween these and modern utensils oF 
the same name and use, is, thai these aie in shape hke 
B heart, liuted, and, consequenily, terminate iu a point" 
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laist of two equal lateral cavities, by the edges 
the unulf is cut off and received into the ca- 
'ftom which it ia not gat out nithout particular 
"in aod trouble. There are two circumatances 
attending this little ntenHil which eeem to bespeak it of 
Niuiderable age : the roughness of the workmanehip, 
■kith is {□ ^ respects as rude and coarse as can be 
well imagined, and the peculiarity of the form." Hone, 
m his Every-day Book, gives a figure of an antique 
pnr of snuffers, exactly agreeing with the foregoing 
dttcriptioD. 

Ssnlihrs for common purposes are, at present, made 
1" wrj great quantities, not only of brass and of wrought 
"ao, but, as mentioned in a former volume, thousand^ 
*f possea are cast immediately from pig-metal, and 
"Ciag subsequently annealed, they are filed, brushed 
■ilh emery, or burnished, so as lo look very well ; and 
•i flie cutting edge does not soon wear away, they are 
M' ilt adapted for use. The best polished snuffers are 
"*!« of cast steel, which has been decarbonated in order 
■lat it may work freely upon the anvil, and at the same 
oine retain that peculiar compactness of grain which 
•^I iieel so beautifully exlijbits. Articles of this deacrip- 
''"D Ue finished to a certain point ; that is, perfected as 
*> form and fittinp, and then case-hardened, after which 
""Cyare susceptible of that fine black lustre or polish 
I^'nliar to cast stetl. Trays of a similar material, and 
fr*t up in the same style, are sometimes manufactured: 
^''H, when etched with laniiscapea and other sut^ectg, 
••e M exceedingly rich and elegant appearance. 

To describe the great variety of snuffers which 
'MUon and ingenuity have devised, would be tedious 
■rf difficult, even with tile aid of numerous cuts. As 
"• improvement upon the simple principle of cutting off 
'«* top of the wick, and conveying it into the re- 
Mplacle, — out of which, however, the contents are 
Mnatintly liable to fall, — sundry devices have been 
ftttceived and executed to close the bos during the 
"jening and the operation of the cutter. Thin desider- 
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atum is effected, in some sorts of snuffers, by means of 
one tube revolving inside another ; and again, as in the 
case of Hobday's patent, by the rising and falling of a 
steel slide or cutter, which at once hides and retains the 
snuff in the box. This latter is an elegant and in- 
genious device ; the only objection to snuffers on this 
construction being, that every operation is accompanied 
by a disagreeable snap of the machinery, somewhat 
like that occasioned by the closing of a common rat- 
trap. Snuffers of all sorts have a coiled steel spring in 
a cell of the shanks, where the rivet is placed, in order 
to keep the box closed by the cutter when not actually 
in use. 



There can be no donbt that, in all places where the 
knowletlge of melals and the art of working them ex- 
isted, the fabrication of implements for the uEe of the 
cultivator of the soil would accompany the manufac- 
ture of aims, even if that might not anciently be com- 
mon, which we have occasionally heard of in modem 
times, — the adoption of the scythe for the sword, or, 
nice vergS, according to the exigencies of the case. The 
Jews, in particular, appear not to have been unac- 
customed to beat their swords into ploughBhsres and 
thdr speare into pmning-hooks ; neither to the practice 
cf restoring the material to its more pacific purposes 
when their wars were over. Hence the Scripture ex- 
hortation to that people, — "Beat your ploughshares 
into swords, and your pruning.hooks into speaiB," — 
Joel, ill. 10. And the prediction of the prophet, that 
"They shall beat their swords into ploughshares, and 
their spears into pruning-hooks," Isaiah, ii. 4'. ; reaping 
instruments are probably meant, rather than pruning 
knives merely. Virgil alludes to similar transformations 
of the implements of husbandry into weapons of war- 
fare:— 

Translated, by Dryden, — 



" The crooked icflka ire ii 
Or, according to Stawell, — 
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la ancient easCern ^riculture, tlie scythe, as we under- 
stand the Eignification of the term, teas little if at all 
known, grass being generally eaten off the ground, and 
reaping confined to Che corn crops. Be this as it may, 
the two instruments appear, at an early period, in 
England aufflciently to have resembleJ each other, to 
render a supposition of their interchangeable use, at least, 
reaionable. Of so great antiquity is the scythe in this 
country, that the learned Verategan endeavours to de- 
rive the appellative Saxon, tlie meaning of which has so 
much puzzled antiquaries, from an allusion to the 
htoad crooked swords, resembling scythes, worn by the 
first Saxons, — baifen being the word which, in thwr 
language, signifies a scythe: and "because," says he, 
" these BWords were long and bending like a scythe, 
having the edge the contrary way." 

It appears from drawings in the margins of ancient 
Saion and Anglo-Norman manuscripts, engraved by 
Strutt, in his " Manners and Customs of the People of 
England," and, certainly, the oldest illustrations ex_ 
tant of the dresses, avocations, and implements of our 
ancestors, that the scythes and the sickles of the present 
day differ hardly at all from those in use nearly a thou- 
sand years ago. The sickles appear to be exactly 
aimilar; and, with regard to the scythes, almost the 
only discernible difference is, that those in the pictures 
have a long straight shaft, instead of the curved snaith 
to which the blade is at present affixed : they had, Hke- 
wise, in the earliest slate, apparently hut one handle 
affixed to the shaft instead of two, as is now commonly 
seen. In Wales, however, according to Giraldus 
Cambrensis, the reapers did not use the sickle in com- 
mon with their northern neighbours, but an insirumeut 
like the blade of a knife, with a wooden handle at each 
end. It is by no means easy to perceive what can have 
been the advantages of such an instrument. 

Among the instruments, supposed to have belonged 
to husbandry, which have been discovM'ed among the 
ruins of I'umpeii, may be mentioned the sickle, very 



Dearif resembKng that commonly in use at this day in 
England. 

Scythes anil sictles, especially the fomier, are at 
prewQt manufactured in various parts of the country 
By fer the greater proportion, however, of both ot 
these deacrtptions of reaping instruments are made by 
irorliinen scattered over a district extending about ds 
miles south of Sheffield^ and which district bos been 
the seat of this staple for at least three hundred years. 
The sanguinary persecution of the duke of Alva in the 
Netherlands, which compelled go many protectant 
femiliea to seet as refugees in this country (he exercise 
of that liberty of conscience which, as citizens, they 
were denied in their own, was, as is well known, the 
means of bringing into England many of those useful 
arts which have ever since flourinhed. Amongst these 
fugitives came over a party of Flemings, whose occu- 
pation had been the manufacture of the class of in- 
Btminents now under consideration. These artists were 
invited or encouraged by the then earl of Shrewebury, 
to fix their residence in the neighbourhood of the town, 
in the rising celebrity of which he felt so much interest 
The patronage of a protestant nobleman, whose influ- 
ence was so considerable, and the proximity of a town 
where the manufacture of edge tools was so largely car- 
ried on, were favouring circumstances ; the foreigners 
accordingly settled themselves, the scythe-makers in the 
parish of Norton, and the sickle-makers in the parish 
of EckingtOD, parochial adjacencies forming together 
die northern extremity of the county of Derby. 

In al! probability, the first settlers divided tlieir in- 
dustry between manufactures and agriculture, an ar- 
nngement by no means obliterated among their de- 
scendants and successors at this day. The nearness of 
these artilicers to the town of ShefGeld enables them to 
take every advantage resulting from the cheapness or 
the qualities of iron and steel suitable for their pur- 
poses. On this account, and the goodness of the work- 
manship, the scythes and sickles of this neighbourhood 
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are extensively knonn and in high reputation both at 
home ani! abroad, esjiecially the sicliles — the greater 
part eveu of those vended in the name of celebrated 
dealers in other districts of the country being, in fact, 
furnished la such dealers either in a finished, or more 
generally In a rough state, by the sicklesmiths of Bidg. 
way, Troway, or Mosbrough. Sickles, hke most other 
edge tools, are usually marked with gome distinguishing 
corporation or other monogram, which gives confidence 
to the purchaser, and, consequently, a value to the article 
in the market. 

Scythes are composed of iron and steel; the former 
forming the back and thicker portion of ihe blade, and 
the latter constituting the edge. Uood sliear steel ought 
to be used, the process of shearing having freed it from 
flaws by the welding of all loose pails ; but bar sled in 
the blister state, or as it comes from the converting 
furnace, is not unfrequently worked up for this pur. 
pose, as being mucb cheaper than the other sort. The 
two metals, which have been manufactured of a suffi- 
cient substance to form their respective portions of ths 
blade, are cut into proper measuTes, and then welded 
together throughout their length ; the iron rod being 
left so as to extend several inches beyond the steel, for 
the purpose of forming the tang of the scythe. The blade 
is then drawn out, by means of hammering on the anvil, 
to its proper size and shape by the maker and striker; 
the back being at the same lime left of a considerable 
strength. This thick back is in the next place knocked 
up, or partially overlapped, so as to form a strong band 
or swell of iron along the outer margin, for the purpose 
of stiffening the blade. This operation is readily per- 
formed by the hammer-man, who, placing the red hot 
blade inchning a little with the edge upward, and the 
thick part upon the anvil, strikes it with the peal or 
sharper end of his hammer, the other workman, mean, 
while, propping it on the opposite side with sn iron 
tool, to prevent it from sliding along upon the anvil with 
every stroke. This bending or tumii^g up of the back 



is still further perfected upon a shape-iron, and iy 
Bnallj equanng and making fine the work upon the 
acute edge of the anvil which ig adapted for this pur- 
pose. The blnde is then smithed, i.e. cooLhanimered, 
set aud hardened in the usual manner, and afterwards 
tempered, by drawing it carefully over the hearth fire: 
after being again examined it is carried to the grinding 

The stones used for the grinding of scythes are of 
the largest Eize, being from six to ei);ht feet in ili. 
Bineter, and ten or twelve inches in thicknesB. The 
neighbourhood of Newcastle-upon-Tyne is celebrated 
for excellent grindstones, including some of a peculiar 
grit used by the scythe makers. The face, instead of 
bdng quite flat is convex ; or a segment of a circle 
nearly agreeing with the concave line of the edge o( 
the blade, which is shaped by an application to the 
■tone. The stone runs in a trough of water ; and in 
a direction contrary to that of grindstones in general ; 
Damrfy, lowardt instead of from the workman, who, 
oonsequently sita before rather than behind the stone. 
Bia position, however, can hardly, with propriety, be 
called sitting ; for, although be has a eort of seat or 
■addle flrndy chained to the timbers, Uke a knife- 
grinder's horsing, he, at the same time, rests upon his 
feet, his body hanging in such a position over the 
■tone that ho is enabled to throw his whole weight upon 
itte work. The blade, during thii operation, is held 
with the back from (he grinder, under a strip of wood 
extending nearly over its entire length. After ha:ving 
been passed over a glazier of emery, and set, by strik- 
ing it with a hammer on an anvil, or a block of wood, 
■omewbst after the manner of setting a saw, the blade 
IB varnished on the black, and oiled on the bright parts, 
after which it is ready for packing. Scythes, when 
nude up for the market, are tied in bundles of a 
dosen together, and closely wrapped over with a straw 
band from the heels (o the points, the maker's name 
being struck ujmn that part which is exposed, Fussel, 
E 3 
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of Bristol, a celebrated maker of these and similar tr* 
ticlfa, is, perhaps^ ibe best known in London ; GriifiDj 
of Dudley, has likewise considerable celebrity ; the 
scythes from his estublishnient are all sealed by the 
maker, hy way of warranting the genuineness and 
quality of the article. The name of Bigg;in, of Little 
Norton, is wiilely known and accredited as an excellent 
mark of long standing. 

Besides the common descriptions of scythes manu- 
factured upon the anvil in the manner above described, 
there have long been in demand a variety depending for 
their excellence upon the economical application of ■ 
much more valuable material, and denominated patent 
scythes. The instrument, when of this description, is 
composed of a web of cast steelj cut from the sheet with 
■hears, to the proper shape, and then riveted to an iron 
rib or back. This web is carefully hardened, tempered, 
and ground before it is attached lo the back ; and, be- 
iag made of the best material and very thin, it not only 
cuts, in most cases, with great sweetness, butT can 
never, by wearing and whetting, acquire that stumpy 
edge which characterises the nearly worn out scythe of 
the old description. On the other band, it is allied, 
not only to be liable to break if the material or the tem- 
pering should be defective, but to want those advan- 
tages resulting from weight of metal combined with 
r^;ular stiffness of form, so essential to usefulness, 
where the mower has to encounter coarse, strong crops, 
or lowork over gronnd scattered with stumps or stones, 
as often happens in new situations. Ibbotson Brothers, 
of tlie Globe Works, Sheffield, who are lai^e exporters 
to America, profess to warrant every scythe made hy 
them of this description, to be capable of an edge by 
the most simple mode of whetting, equal to tlie bett 
made razor from the most approved and eminent manu- 
facturer; they hbewise engage for the article to stand 
every kind of usage which can reasonably be required 
of a scythe. These scythes are warranted so hard as 
to (nit the iron part of an anvil, properly directed, with 



littie injury to the edge ; yet of such elasticity that, 
when separated from the bsck, they may be rolled up 
ft hundred times, and put into a man's hat, and still 
return to their □riginal shape. 

Hay and straw knives are manufactured by the 
BCythe-maherB generally. Jlr. Griffinj of the Whitty 
Moot Works, near Dudley, whose name has been al- 
ready mencioned, has a patent for manufacturing] by 
means of rollers properly grooved and indented, scythe 
backs, chaSlknife backs, and hay-knife backs, with 
raised studs or pegs for the purpose of riveiing the 
cast steel blades thereto; and which studs or pegs, as 
ihey are solid with the back, are considered to leave the 
BTticles thus made much stronger than those which are 
perforated in the usual manner for the pins that are 
used for riveting on the blades. This is certainly an 
improvement in the construction of these articles, es- 
pecially of the hay and chaff knives, which are fre- 
quently Eutjiei'ted to more severe stress in use than 
Bcythes ; for the latter are rarely known to give way, 
eren when the backs have been bored; notwithstanding, 
«a Mr. Griffin observes, such backs must be " consider- 
ably weakened, as, in each place where a llole is formed, 
ibae is nearly a third of the width of the metal re- 
nwred." 

Sickles, as well as scythes, are formed, by welding 
to a piece of iron, of the proper length and thicknese, 
a (bred of shear steel, both substances being then drawn 
out together by the maker and Btriker, upon the anvil 
to the size intended. The back of the sickle being so 
ranch thicker than the edge, and the blade narrow, the 
fium ia perfected by hammering in a grooved steel boss. 
The aickle is then heated again, and bent into the de- 
nred shape over the anvil, the maker having before him 
a pattern article ; it is tlien carefully smithed, the sliape 
Airrecteil, and afterwards taken to be rough ground. 

The next operation is cutting or loothing, or tedding 
U it is technically called. To perform this process the 
frorkinaii aits astride upon one end of a stout liencti. 




behind this, and upon the other end of the bench, so as 
to be opposite the workman, sits a boy, who, holding 
the sickle by each end, in the position represented in the 
aal, keeps it flat and steady upon the brig during the 
operation of cutting, and moyea it gradually onward 
from heel to point as the work proceeds. The toothing 
is effected by a small well tempered chisel and a ham- 
mer, much in the same manner as in the cutting of 
files. There is, however, a peculiarity in the handling 
of his hammer and chisel by a sickle tedd<^, which it 
requires considerabte practice to attain, and which dif- 
fers so much from the manipulation of similar tools 
by the fiie-cutter, that the latter, however dexteroua 
a workman, can hardly ever succeed in the perform- 
ance of an operation apparently so much resembling 
his own. 

The sickle, after being in the next place hardened 
and tempered in the usual manner, is again ground ; by 
which operalion not only is the surface rendered brightj 



bat b; the removal of a burr pro<lu<vd on the ander 
^ by cutting, the teeth of the instrument are per- 
lected is to keenness as ne!l as figure ; the surface is 
then glazed with emery, and the sickle is readjr for 
lufting. To perform the latter operation, the tang of 
the iiiBtniment is heated to a low red, and then held in 
B rice, while the handle is driven on witli a hammer, 
the hafter at the same time taking care that (he sickle 
be eet neaily and in the position proper for use. The 
handles, which rarely split during the foregoing oper- 
ation, are made of any kind of eoft, light, cheap wonl, 
generally hirch, owler, or sallow ; they are eipedi- 
tioudy turned at a lathe, two together, and while re- 
TolTing are ringed, hy way of ornamenting them, with 
tonneric or some other dye. 

Always carried on with the foregoing articles 19 the 
manufacture of what by the trade are termed hooks: 
these are instruments of the size and shape of the sickle, 
diongh in their fabrication and cutting principle they 
rather resemble the scythe. Instead of having the 
hiade narrow, and with a thick back hke the sickle, 
they are at least an inch broad in the web ; instead of 
being serrated on the edge, they are ground there hke 
the acythe, so that they may be whetted and kept in 
Older with the strickle, an advantage which does not 
attend the use of the sickle. These articles are chiefly 
preferred hy the Irish and Scotch reapers ; they are 
l&ewiBe in considerable demand for the foreign markets, 
large quantities being annually shipped for Hollandg 
Pdaiid, Russia, America, &c. 

It has been olyected against the use of reaping- 
hooks that, being ground smooth and sharp on the edge, 
they often cut the straws while entering, and before 
the reaper has gathered them into his hand, so that 
(Dch looKe straws fall upon the ground. To obviate 
thia objection Mr, Hutton, of Ridgeway, made, in 1807, 
a leaping-hook, for which he was rewarded with a 
medal from the Society of Arts : his hooks are hacked 
through almost half their length like a sickle, and the 



lemainder nas ground sharp. A considerable n^m1M^^ 
of ihia description of instrument ivere soon after sold. 

Bickles, as well as hooks, are made of various mielf 
generally from thirteen to thirty-two inches in lenglh, 
and aometimea, in sickles, reaching to thirty-six inchei: 
these uncommonly long instruments are, however, con- 
fined in their use to England ; the Dutch, as well aa 
the Folea, rarely liking sickles or hooka more than from 
thirteen to sixteen inches in length. Sickles are gold 
by the ironmongers tliroughout the country; as dealers, 
Powell, of Northampton, and Tomline, of Kettering, are 
celebrated; and still more so, several individuals where 
the chief manufacture is seated, in the neighbourhood of 
' Sheffield, at the hamlets named at the beginning of this 

Attempts have at difTerent times been made in Eng- 
land and Scotland, and also in Wales, to introduce ta 
the approbation of the peasantry the implement gener- 
ally known as the Hainault scythe, and brought hither 
from French Flanders, where it is called piquet or petite 
fatiLr (Uitle scythe). The material of the Flemish 
scythe is very different from that of our own : in Hain- 
ault, the steel is so soft, that when It becomes blunt it 
is merely whetted on the staff of the crook, which there 
ia of oak ; hut when the edge is materially injured, it 
is beaten till again sharp and smooth willi a hammer 
on a amall anvil, both of which the mower carries to 
the field. This scythe consists of two parts, the piquet 
and the crotchet. The piquet blade, A, is twenty- 
one inches long, and 2"^ inches broad ; it is fixed into 
the handle by two wedges at B. The handle from 
B to C is seventeen inches long, and from C to D five 
inches and a half. E is a wooden knob about four 
inches long, which serves as a balance, and to help the 
workman. F ia a small leather strap, in which ihe 
mower inserts his fore-finger. 2. is the ei'olchet or 
hook ; the workman uses it with the left hand to gather 
the quantity of com he intends to cut, to support it 
when he is cutting, and to lay it afterwards behind 



Idm. Thii hook has a handle A B of the length of 
three feet £ve incbeB; its shape is square; and the 



Rtm part is in length from A to C about ten inches and 
ft liilf. D is an opening for the purpose of iaaerting 
tiie blade, so as to prevent the workman from being 
hurt when carrying the implement. Although Etaled to 
be well adapleil for cutting strong com, this FleraiBh 
(cythe does not seem to be adapted to the taEte of 
British reapers in any part of the kingdom. 

It is not eurprising that an age of ingenuity like that 
in which we live, and which has witnessed such and ao 
manj signal triumphs of machinery, should have sug- 
gested the possibility of superseding the ordinary oper'< 
■tioiu of the scythe and the sickle, hy some contrivanoB 
calculated more expeditiously and economically to reap 
the produce of the field. Accordingly, for several years 
fn succession, but without success, tlie Society for the 
Encouragement of the Arts Mid of Agriculture an- 
nounced for jmhlic competition their large gold medal 
to be awarded to any person who should fulfil certain 
conditions by the invention of a reaping machine. 



WilhiD the last twenty yean, however, Tarioua attempt! 
hare been made by ingeniouB individuals to conetract 
machines, by means of which horse lalMiur should he 
substituted for human strength. These have generally 
been on the principle of giving rotatory motion to a i 
circular horizontal cutter, elevated a little from the 
ground, and kept sharp by the continued application of 
a fixed whetstone. In most of these plans for superaed. 
ing the scythe and the sickle, the implement, instead of 
being drawn by the horse as in the case of a cart, is 
forced along before the animal as a man wheels a bar. 
row. In Mr. Plunkneti's machine, however, which ia 
figured and described in the Farmer's Dictionary, the 
horse, instead of pushing, as in the old method, tracka 
from the front of it, but in such a manner as to clear 
the crop. On very level ground, and when the com 
stands well, some of these machines may be used with 
comparative success, at least in the way of experiment; 
but there are difficulties in the way of regulating the 
apphcation of the cutter, or cutters, maintaining a keen 
edge, and eapecially in so laying down the straw, in 
order to its being bound up in sheaves, that it may be 
conveniently collected^ that, practically speaking, a 
reaping machine remains as much a desideralum a* 

To convey a more distinct idea of the difficulties to 
he overcome in a project of this kind, by showing whM 
has been done in a single instance, it may be mentioned, 
that a machine for mowing grass, or what maybe deno- 
minated a revolving scythe, was constructetl, sereral 
years ago, by an individual of tlie name of Bailey, of 
Chester county, in the United States, and for which be 
obtuned a patent. According to accounts &om America, 
ihia machine was used with considerable success in die 
neighbourhood of the patentee's residence, in the summer 
of 1822, when twenty acres of grass per day were cai 
down by it This machine is rcpreaented in Ihe aiu 
nexed engraving, j^. I9. 

A B are two wheels of equal sizes, which support the 
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midline; the former revolves on its ude, in the luual 
nuuuier of a coach-wheel ; the Utter, which is id- 




vuiced about a foot, is attached to its axle^ so that they 
vevolre together. This wheel, which norks within the 
frame, has a circle of cogs screwed upon the outside of 
tbe felloes, but a little within the drcumference, that 
ihey may not touch the ground : these cogs work into 
duMe of the wheel C, which is placed upon an axle, 
which carries likewise another with face-cogB, so as to 
give motion by weans of a trundle-head to a vertical 
(haft of iron. To the bottom of this shaft, which 
inuthes towarils the ground, is f^xed a circular horizontal 
table D, which is about four feet in diameter, and on the 
Girciuaference of which six scythes are fastened in a 
boriiontal position, and so as to compose a complete 
orcnlar edge. To keep the scythes at a proper distance 
horn the ground, the bottom of the shaft is lupported 
on the end of the piece £, in which it works and is 
retained ; so that, according to the inequahties of the 
ground, the scylhe-frame, shaft, and the trundle-head 
tiae and fall together. 

To keep the scythe sufficiently sharp, its edge is made 
to pass, during its revolution, under a circular whet- 
Ktcaie, that likewise revolves with the scytlie. This 
■tone is fixed to a sUding rod, by meaos of which it 
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rises or falls with ihe scythe. To regulate the pressure 
of (he trundle-shaft and Ecy the- frames un the grunnd, 
the lever F is fixed to the top of tlie machine, and the 
weight removed backwards oi fomards, according to 
the nature of the ground and the grass. The horse ia 
yoked in shafts at G, and walks in front of the farther 
side of the machiae, and, consequently, is always on the 
mowed ground after the first swath has been cut. 
By the increase of velocity, the scythe revolves with the 
greater sniftness : the grass, as it is cut, is first thrown, 
by the progressive motion, against the rise in the centre 
of the scythe-frame, and, by the same motion, afterwards 
thrown off, in a regular row, in the direction of the 
centre of the machine. 

At the Great Exhibition of 1851 coneiderable at- 
tention was directed to the Reaping Machines exhibited 
in the American department, and to the corn and grata 
cutting machines which were shown in the English 
agricultural section. 

A full account of these machines will be foond ia 
" Hunt's Hand-Book to the Great Exhibition:" but 
the following more condensed descripiion is deriTed 
mainly from the lecture delivered at the Society of Arts, 
on the " Agricultural Products and Implements," by 
John Wilson, Esq. 

I feel hound to record amongst the many claimi 
which Roman Agriculture has upon our memory that of 
having possessed a reaping machine, which was com- 
monly and advantageously used in certain distrieta 
where the fields were large, and the land level. This 
machine is described at some length by Falladius, and 
is also mentioned by Pliny, as being in use at the time 
he wrote. 

At the commencement of the present century we 
find a machine was introduced by Mr, Boyce, in 
which short scytbe-hke knives, attached to a revolving 
cylinder was the method by which the cutting pto- 
cesB was carried out. In Pluncknett's machine already 
mentioned, a sickle edge was substituted for the acythea 



of Bajee. In 180(5, Gladstone, a Kirkcudbright I 
chanic, canled (he improvement Bllll farther, as IliB 
raachine (revolving cut) poEstsseU an arrangement for 
gathering the cut corn and deUvering it in amall bun- 
s or sheaves. In this the power was applied at the 
dde ; in the former ones it was applied at the back ; in 
the one drawing, in the others pushing, llie machine. 
The next attempt was by Salmon of Wobum. ItiBtead 
ot the circular cut of those which preceded it, he made 
OK of a cutter with long blades, working In a straight 
Kne by a reciprocating movement; to which w 
lined ui arran^^ement for gathering the corn and laying 
down its swathes. James Smyth, of Deanston, and 
several others, devised various forms of reaping madiines, 
■11 of which were more or less successful, but none of 
then perfectly so, under all the required conditions. 
Ogle's machine, described in the Mechanics' Magazine 
for 16S5, has been reproduced in the machine which 
was so prominently brought forward under the name 
of H'Cormack'a. The framework was made Hke the 
•keleton of the body of a cart, to which were attached 
wheels and shafts; the torses were yoked in the usual 
naniter, and walked by the side of the standing corn. To 
the right of this carriage was projected the cutting ap- 
paratus ; a light fratne, whose front bar was of iron, and 
aimed with a row of teeth three inches long, projecting 
forwards. Immediately upon these teeth lay the cutter, 
a straightened steel knife, a Uttle longer than the breadth 
of (he com to be cut ai one passage. Eell's machine, 
invented in 1 826, has been in constant use in the 
Carse of Gowrie for fourteen years ; it is reported to 
hiTe cut down beans, wheat and oats, at the rate of one 
acre an hour, in first-rate style. M'Cormack's second 
patent, in 1845, introduced several improvements into 
the machine ; the angle of the sickle teeth were rcvereed 
alternately ; the form of the fingers to hold up the corn 
« improved j an iron case introduced to preserve the 
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knire from clogging ; and ihe mode of Eeparadl 
standing com lo be cut was greatly improved upOi 

In the " History of Metal Maiiufaclure," ' 
improper to omil same notice of the variou 
which have been constructed for agricultural purp 
Amongst others, we liave steam engines, thrashing ' 
machines, winnowing and shaking machines, cutting 
and crushing machines, and tile and brick making 
machines. The number of implements for operating 
on the surface, and for moving the superficiiil earth, aie 
very great. Harrows have been manufaclured of aImo«t 
every variety of form. Horse rikes and hoes are very 
numerous, and many of them moEt ingenious. One of 
the most valuable and effective instruments recenttj 
brought forward is Garrett & Son's drill, for seeding and 
manuring land. It consists of a pair of wheels and an 
axle, from which are suspended a set of levers, bavii^ 
hoes of different shapes, as many as may be required, 
attached, working independently of each other, and 
capable of being set at any desired depth, by means of 
regulating keys ; so that however uneven the surface of 
the ground may be, all the weeds growing on it wu 
sure to be cut up. A swing steerage, acting upon all 
the levers, gives perfect command over the line of the 
hoea; thus any irregnla-rity in the drills may readily be 
followed without any chance of injuring the plant. The 
hoes may be varied in diaiances so as to suit the dif- 
ferent widths of the drills, and a simple arrnngetnent 
exists for raising the whole of the levers at once, when 
required for clearing tlie hose, or in turning. On the 
fore part of the carriage is fixed a box similar to ihe 
broad cast barrow, for sowing small seeds, the Bpindk 
being worked by a pulley and strap froni the large wheela. 
The spouts are brought down to the ground, and have 
large flat mouths, so that the seed may be well scattered 
between the drills, the hoes then follow, and by paring 
the surface, prepare a sufficient seed bed for them. 

The Iron Cultivators are powerful implements. 
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QsuIIy in the form of an irregular pentagon^ and 
orried on two large travelling wheels. Iron clod.rollers 
are again an important introduction of the metal manu- 
^tare to the agriculturist. For full descriptions of 
these the reader is referred to the Jurors' Reports, and 
to the Illustrated Catalogue of the Great Exhibition. 
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CHAP. IV. 

MILITABY WEAPONS. 

■PEARS AND AXES OP EARLY FORMATION. —SAXON AND NORMAN 
WEAPONS. •— SWORDS OF WOOD, COPPER, AND OTHER SUB- 
STANCES. MANUFACTURE OF SWORDS BY THE TURCOMANS. 

NORIC AND SPANISH SWORDS. MILAN BLADES. DAMASCUS 

SABRES. SWORDS NAMED, AND USED AS CROSSES. BRITISH 

SWORD CUTLERY. ANTIQUE SWORDS. AUSTRIAN SWORD. 

SWORD TRADE IN ENGLAND. PROCESS OF MANUFACTURE AT 

BIRMINGHAM. BAYONETS. 

Under the foregoing designation may be comprehended 
most of the instruments^ exclusive of fire-arms^ which 
have been used in warfare^ ancient or modern^ savage or 
civilised^ for the destruction of mankind. These in- 
struments may be divided generally into three classes, 
which, according to the most probable order of their in- 
vention and their comparative efficiency, may be enu- 
merated as follows: — 1. arrows and spears; 2, axes; 

and 3. swords. 

In the flint-headed arrows, the bone-headed javelin, 
and the stone-edged battle-axe of the most savage 
nations, we recognise the originals of the first and 
second classes. The former of these, indeed, are abun- 
dantly diversified, as well in regard to their use as their 
elegance, even among barbarians, from the clumsy pike of 
the Hottentot to the delicate arrow of the South-sea 
islander. In the infancy of knowledge, even in countries 
where the smelting of metals might not be unknown, the 
spear, whether regarded as a missile, or as an instrument 
for close fighting, must obviously have been, on account 
of its simplicity of construction and adaptation for use, 
the earliest form in which an offensive weapon would 
suggest itself to mankind. And this supposition per- 
fectly accords with facts recorded by various authors, 
and which, from their number and familiarity, must 
instantly present themselves to the recollection of al- 
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: ererj reader. To the apear, as a light weapon 
for throwing to a. distance at an enemy, or for fighting 
he nearer approach of the con^batitrtE, would ns- 
twrally suceeeil the heayier axe to he used in dope 
engagenient : and although, in the first instance, it 
*night be made rather ponderous, with the design of 
gjrtng a heavy stroke, than sharp, for the purpose of 
nittitig, Euch a weapon would always be wielded with 
^eadftj effect by men bent on carnage, and actuated by 
no milder principle than uumitigated revenge. 

Although, among modem civihsed nadons, the mi- 
ntaiy txe baa long been unknown, and even the spear is 
detained at present more a; a formal than a fighting 
instrament, nevertheless, with tile ancient Greeks and 
Avmttig, and the warriors with whom they contended, 
•oese weapons were in universal use. It would he an 
^dleiB, a well as an uninteresting, task to give even a 
C»t«!ogue of the different terms by which the ancients 
' wstiDgnished all the weapons of the above-named classes, 
W to dte the various passages in which they are re- 
■eried to by claaacal or other authors. To the Romans, 
"• tbe conquerors of this island, as well as to invaders 
"Om the north, our ancestors were doubtless indebted 
"or tnany of their military weapons, especially of the 
JOfiB above mentioned. Of these arms, to which (at 
**<[ to the men by whose prowess they were wielded) 
Jnii country may Ite considered to be even at this moment 
'Bdebted, the following figures and descriptions, copied 
Win Sirutt, who himself derived them from old ma- 
tnicriptE in our pubUc and other depositories, cannot be 
■Mooitered uninteresting or out of place. 
Jlj, 20. a, The gaveloc, or javehn, used by the footmen. 
■ b, The gisarma, called by Chaucer a brown bill, e, A 
' fflting spear, d, A spear used for galling the horie. 
men. e, A battle-ase. /, The bipennis, or double- 
edged axe. g, A glaive. A, The pole-axe, or bill. 
i, A Norman bill, k, Another bipennis. I, A war 
|xe used on board ship. Besides this diversity of 
weapons^ many others, of which the names, if not the 




i, might easUy be added, t 
reaorted to a description of " small a 
which would not be deemed very leBilim 
Tery serviceable auitiliaries in modern combat, 
duke of Orleans, iti his challenge lo our Henry fl 
requires that no incantations be tmployed ; that d 
should use lance, batlle.axe, sv,-ord, and dagger, asfl 
should think flt; but not aid themeelveB " hy any W 
kins, hooks, bearded darts, poisoned needles or la 
may be done, unless ordered to the contrary." 
The most common and effective military it 
in use among ancient or modem warriors, when fi_ 
hand to hand, was the sword, under the direr 
shapes and names by which that formidable weapo 
been known. Sworda made of bronie, of copper, 1 
n of wood, have been ci 

own : and so skilfiilly haveS 
American Indians fabricated them of the latter r 
rial, that swords formeii out of a peculiarly hard n 
have, it is gravely asserted, been met with of a ) 
racter so formidable, as to be considered hardly, I 
all, inferior to those of metal. 
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however exaggerated it appears at tirat Bight, becomes 
less qnestjonable, when we caQsider that, for the pur- 
pose of stabbing at least, a stout well-formeil instrument 
of extremely hard wood, could hardl; fail to be a more 
trust-worthy weapon than a sword, the blade of which 
was of copper, or bo soft a material, that the user is 
represented by historians as repeatedly placing it under 
his foot to straighten it, afrer becoming bent in his 
band. And whoever may have seen the swords of these 
. savages edged with sharks'-teeth, must instantly have 
perceived how well they were calculated to do horrible 
eieLnition in hands accustomed to wield them. The 
aboriginea of South America, dwelling in the regions of 
volcanic eniptiona, made their Iteen.edged weapons of 
obsidian, a species of hard vitreous lava, not unfre- 
qoently found in the form of wedges. Humboldt aaysj 
Ae Mexicans dug obsidian in mines, which took up a 
TUt extent of ground ; and that of it they made knives, 
BWOrd-bla^eG, and razors. 

According to Gibbon, it was during the inroads of 
die Sclavoniana and Bulgarians on the western empire 
that the name of the TurliE, afterwards the masters oi 
Constantinople, was first revealed to the world. " At 
the eqtial distance of 2000 miles from the Caspian, the 
ley, the Chinese, and the Bengal seas," says the erudite 
lustorian, " a ridge of mountains is conspicuous, the 
centre, and perhaps the summit of Asia, which, in the 
languageof different nations, has been styled Imans, and 
Cit, and Altai, the Golden Mountains and the Girdle of 
tile earth. The sides of the hills were productive of mi. 
nerala ; and the iron fo^es, forthcpurposesof war, were 
esercised by the Turks, the most despised portion of the 
■laveB of the great khan of the Geougen. But their ser- 
Tittide could only last till a leader bold and eloquent 
should arise, to persuade his countrymen that the same 
arms which they forged for their masters might become, 
in their own bands, the instruments of freedom and vic- 
tory. They sallied from the mountain (of Irgana-kon) ; 
F S 



a Eceptrc was the rcwud of tliis advice ; and the a: 
ceremonj, in which a piece of iron was heated i: 
fire, and a smith's hammer was successively handla 
the prince and his nobles, recorded for ages the h 
profeBsion and rational pride of the Turkish i 
It seems to have been owing to a singular f 
that the mistress of the world foiled to become pt 
of those resources of that most valuable of all m 
for the sword, to which Europe has si: 
Great Britain is, at this moment, so eminently inds 
The Turks, acquainted with the Northern r, ' 
tually offered iron for sale ; yet the Roman ambassai 
with strange obstinacy, persisted in believing that it 
was all a trick to lead to the belief that they possessed 
the material of warMe implements, and that their coun- 
try produced none of it. 

The Roman generals, and others in the army, who 
prided themselves as warriors upon the temper of thar 
swords, frequently obtained their weapons at a great 
price from cutlers, who used a descclplion of iMm. • 
smelted in the district of Illiria, formerly called the | 
Noric AJps : hence A'drtt-us ensia, in the Augustan age, t 
was synonymous with a good blade^ as an Andrea 
Ferrara was in after times. 

Spain, which, during &ie middle ages, was celebrated 
for the manufacture of swords of superior temper, still 
retains much of its ancient fame in the estimadun of 
military men, few of whom visit that country without 
seeing at work the successors of those sword-smith* 
who furnished such admirable instruments during the 
Moorish wars. Within a couple of miles of the cele- 
brated vega of Toledo, on the right bank of (lie Tagus, 
is seated the roja! manufactory of arms, which waa 
re-established by Charles III. at the close of the last 
century. " Here," says the author of a " Year in 
Spain," " are made all the swords, halberds, and lancesj 
required for the royal armies. The establishment is on 
an admirable footing, and the weapons now made in it 
are said to be nowise inferior to those famous Toledanns. 



which, in more chivalrous limes, were the indispensable 
weapons of every well appointed cavalier, Toledo was 
not only celebrated in the time of the Moore, but even 
under the Romans, for the admirable temper of its 
swords, which is chiefly attributed to some favourable 
quality in the water of the Tagus, used in lemperiDg 
the ateel, Aa a proof that ibis is the case, one of the 
workmen told me, that in the early period of the French 
itivasioi], the manufactory was removed to Seville, 
where the national junta then was ; but the swords 
manufactured on the banks of the Guadalquiver, were 
foui;d'to be very inferior to those which the workmen 
llftd made in Toledo." 

With die last-named place Bilboa might anciently 
hare disputed the honour of being considered as the 
Binningham of Spain : from this place was formerly 
exported hardware to a. large amount, and more espe- 
cially iron and steel in bars, of which prodigious qutoi. 
tities were about a century ago exported to England as 
well as France. 

The crusaders, and contemporary warriors, not only 
derived their swords from Spain, hut to a vast amount 
fivm Italy. Milan having been, during the twelfth 
and the following centuries, one of the most celebrated 
European marts for the sale of arms, furnished, saya a 
writer in the Edinburgh Review, 1818, " all the 
■rros used by the crusaders, and the princes of Europe. 
This dty, at that period of her liberty, had a population 
triple what it is at the present day. It was said the 
country was depopulated to supply the manufactuiea of 
the towns." 

In Ben Jonson's comedy of the "■ New Inn," acted 
in the year 1631, are the following hnes descriptive ol 
■ finished beau of that age. He saysj — 



Wy glovrflUieiLativeiDr Muhid." 



7S IRON AND BTEBL UANUTACTURE. OHAP. !▼• 

The moEt fumouB sabies in the world were ttuuit 
manttfactured in the east, many of which have come 
down to our Eimcs, and are faighlf prized, and sold for 
immenEe sums, whether regarded as curiosities merely, 
or aa instrnnieiits for fighting vastly saperioc to the 
swords of modern European manufacture. These ori- 
ental sabres, which are invariably regarded by their 
possessors as being of great antiquity, are presumed to 
have been made at Damascus in Syria, Ispahan in Per- 
eia, or Cairo in Egypt ; at none of which places, if we 
may credit recent visitors, is the manufacture of sted 
articles carried on at present. Some writers, on the 
other hand, assert that the Damascenes are still engaged 
in making swords. Of all the sabres, however, the 
fame of which has reached this country, those of Db_ 
mascus are by far the most noted, most persons having 
heard of them, though very few individuals, indeed, 
have seen them, and fewer still have been the instances 
in which the blades themselves have confirmed those 
strange stories about their temper, which are so generally 
circulated, and received among persons who knoir 
but little of the nature of steel. The characteriiticB 
ascribed to the real Damascus blades are, extraordinary 
keenness of edge, great flexibility of substance, a singU' 
)ar grain of fleckiness always observable on the surface 
and a peculiar muslcy odour given out by any friction 
of the blade, either hy bending or otherwise. Thai 
tlieir quality, undoubtedly excellent as it muGt he, has 
been gready exaggerated there can be no doubt, — the 
extraordinary power of execution so generally accorded 
to the weapon having in most instances depended rathet 
upon the strength and dexterity of the user. A gen- 
tleman, who purchased one of these sabres in the East 
Indies for a thousand piastres, remarlced to the writer 
of this volume, that although the instrument was very 
flexible, and bore a very fine keen edge, it could not, 
with safety, he bent to more than 45° from the struct 
shape, and it waa not nearly ao Btaarp as a raxor, yet, 



winded b; a skilfiit hand, it would cut through a thick 
roll of eail-cloth without apparent ilifSculty ; a feat 
which could not be performed witii an ordinary sword, 
nor, it should be observed, b; the sabre itself, in an or. 
liiur; hand, though the swordsman who tried could, it 
Ippeus, do nearly the same thing with a goad European 
blide. That peculiarity, however, which, more than 
eicn tie excellence of the blades, has excited tlie ad. 
fainliijn and curiosity of Europeans, is the frecUed or 
wvj appearance of the surface of the oriental sabres ; 
xid it may be regarded ne a singular fact, that, not- 
"ithitanding our long connection with the East, the 
^oestifin appears to be yet unsettled, as to whether that 
*Ppairince is produced by welding iron and stee! to- 
EClbct in a peculiar way, by the admixture of some 
fotdgn ingredient, or whether, in short, it ought not to be 
'^itiled as the natural grain of the indigenous material 
In its malleable atate ? The last mentioned of these 
'MWiM appears to be the least probable, especially as 
^ two former have been found, in practice, to produce 
"feaii analogous effects, as we have abeady mentioned 
'K treadng of steel, and as will be further instanced in 
fc trticle on fire-arms. As to the odour alluded to 
U one of the tests of the real Eastern sabre, its pre. 
irace does not appear to be universal, much less need 
« snppose that it is in any instance incorporated with 
tlte metal itself while in a, state of fluidity. It is per- 
fectly easy to eonceive, that in countries where perfumes 
are »o general, that what is applied to every thing else 
would be likewise applied 1« the sword ; for a Maho- 
inedan does not prize his beard more than he appears 
U> Talue the instruments which are at once the pride of 
bia equipment, the safeguard of his person, and the ar- 
gmnenla of his faith. Emerson, in his letters from the 
.Mgea.a says, " I have seen some blades (scymetar) 
irhich were valued at 200 or 300 dollars; many are 
■aid to be worth triple that sum, aod all retain the 
of Damascus, though it is by no means likely 
F 4 



that thej have been manufactured there. TLe twisting 
and intertwisting of the fibres of the metal are con. 
Eidered as the ti^xtH of excellence ; hut I liave never 
seen any possessed of the perfume said to.be incorpor- 
ated with the Bteel in the real Damascus blades." 

This celebrated oriental city, although no longer the 
seat of those manufactures which have made it famoni 
throughout the civilised world, is neverllieless at thii 
day no inconsiderable emporium for iron and iteel 
wares of a similar class, Mi.Buctingham, the tra- 
veller, says, " Among the manufactures tu be found ia 
the bazaars of Damascus are very superb caparisons for 
horses, of which the Turks, and indeed all the eastern 
nations, are extremely fond. The best of these are 
considered to be made in Romelia, by which iJie people 
have generally underatood European Turkey; a number 
of fine bridles, martingales, and silver and embossed 
pieces come also from Persia. The fire-arms are chiefly 
of French and German manufacture, but got up in a 
more highly ornamental style than would be pleasing 
to European taste, being expressly prepared for this 
market. Those who are the most choice, however, in 
tile selection of their arms, prefer to have the bairels 
of their muslcelB made of the old wavy iron found in 
the ancient sword blades of the country, with Freiidl 
or German ornaments, but with English locks. The 
sabre blades are almost all of the old Persian or Da- 
mascus manufacture, the art of making them being no 
longer known or practised, so that they continue to 
increase in price as they grow older and scarcer; for 
there are no modem swords that can compare widi 
them in quality. They are mounted in various ways, 
according to the taste of the wearer, but generally in 
what is called the Mamlouk style ; and this is done 
at Damascus in a belter manner than even at Cairo, 
where they pride themselves in liiis kind of workman. 

During the early ages, European warriors frequently 



pive nanjEE to their farourile weapons ; many of these 
M preaerretl by authors who have descrilwd military 
Mploili. The sword of Magnus, an old king of Nor- 
■wy, was called by him leg tiler. Every one haa heard 
iif talibarn, the celebrated sword of king Arthur, which 
wc Itidurd I. sent to Tancred, and the value of which 
■niy be cBdmated from the fact that the heroic cnisader 
B»ve (0 the Enghsh monarch in return " four great ships 
■(til fifteen galleys." An Andalusian, who always car- 
TOi iiii sabre about with him, calls it his Santa Theresa, 
aod MjE, that, when he draws it, " Tremhlu la tierra," 
•lie Mith trembles, Camden mentions that the sword 
flflhe renowned Talbot, earl of Shrewsbury was found 
1 tile river Dordon, near Bourdeaux, many years after 
'^ dealh of him who wielded it, bearing this barbarous 
inMripdon, 



At a period when the zeal of the crusaders laboured 

to gife the form of the cross to almost every object 

Mpible of being moulded by their pioua ingenuity, t!ie 

Wiight sword of a holy warrior, wi^ a plain transverae 

EDiTd, was without violence considered to represent the 

entblera of his Saviour's passion. It was, therefore, 

not uncommon for tlie expiring knight to fix his eyes 

upon his sword hilt as a lively symbol of his faith. 

The celebrated chevalier Bayard, " the knight without 

fear or reproach," when mortally wounded at the battle 

of Rebec, breathed his last worits while hneeling before 

bii sword 08 a representation of the cross. In the mu.. 

WQID of armour at Madrid may still be eeen several 

(words of the foregoing description, including those of 

the Cid, of Gunman, Gonsalo, and Cortez. " They 

are dJ," saya a recent traveller, " straight, long, and 

two-edged, with plain scabbards of old velvet, and hilts 

in the shape of a cross. Thus armed, a cavalier carried 

St once with him the emblem of his faith and the in- 
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t of his vdour; and if mortally wounded 
the field of battle, he could, like Bayard, kneel 

pray before the emblem of the cruciflxion." Here 

likewiGC some Bnords of immeRse length, made at Rom^ 
and consecrated by the pope, who sent them to be lUeS 
in the crusades against the Saracens. 

Of the very early manufacture of arms in thiB coontty 
ire have no direct information ; as, however, our warlike 
ancestors must have perceived how tadigenous to tbdr 
soil were two of what would always be deemed it^ 
noblest products, namely, — 

so it is not likely that the produce of iron mines, n 
early discovered, would be exclusively devoted to Ibe 
arts of peace. It ia singular that the historiana of ibe 
two most famous modem seals of the manufacture of ' 
edged instrumenta should respectively have found them. 
selves compelled to rest upon mere probability, the dainn 
of those two places to be regarded as engaged at to, 
early era in the fubricatioTi of arms, notwithstanding that 
the antiquity of their connection with the working of, 
iron is indisputable. 

With reference to the present famous metropolu <j' 
British sword cutlery, Hutton, its local historian, uyif. 
" As there is the highest probaliility that BirmingliiDnl^i 
produced her manufactures long before the landing (£ 
Cssar, it would give pleasure to the curious enqniiec,*! 
could he be informed of her size in those very emA^- 
ages; but this information is for ever hid from d^' 
nistorian and the readers." With respect to anotbq^- 
lown, not less celebrated for its steel works than the Itaf ' 
mentioned. Hunter remarks, " of the manu&ctuie rf 
arms at Sheffield we have no direct information. JJl 
the articles enumerated in the ordinances for the 
vemment of the cutlers of Hallomshire, and In 
act of incorporation are instruments of peace, 
in an age when there was so large a demand for 



of that ileBcriptioD, which eodIiI be coDTenient]; made 
along with nhat are known to hare been among the 
RUOiufActurea of BhefficM, it is probable enaogh that her 
utiats might be employed in dieir fabrication." The 
lulgoined delineation of two men employed in giving i 
an edge to n BwonI is ciuIoub, eithibiting what in 




probability was (he common conatruction of giinding 
machinery about 1000 years ago. The original of 
(his mde sketch is in an old psalter, written and iUu- 
minated by Eadwine, a monk, about ilie time of king 
Stephen ; tlic book is in the library of Trinity College 
■t Cambridge. 

From ancient drawings, it appears, thai in these very 
enly times the blades of swords, instead of being polished 
npon a wheel covered with leather and emery, as at 
present, were placed upon a bench or bourd, and fur- 
Inahed by hand. In France a sword-cutler is atill 
called /ourbUscur; and the French familiarly say of 
two penons who are extremely in ^male, " Ce» gensionl 
tfta-i-Ule comme de» fnurbU^ears ;" meaning that, like 
aword-cutlera (who used to work sitting closely opposite 
to each other), they are putting theii beads U^jether. 



Tttdtus stateE] in his life of AgricolH, that the RomRiu 
found the aborigines of Britain not only armed with ' 
Bcythe.chariota, and apeara of various kinds, but like- 
wise with moat formiiUble swords. " The Britons," 
Bays Tacitus, " who ftere poBseased at once of bravery j 
and skill, armed with huge awords and small bucklers, ' 
quite eluded our missive weaponsj or beat (hem off; 
whilst of their own they poured a torrent upon us, liU 
Agricola encouraged three Batavian cohorts and two of 
the Tungrians, lo dose with the enemy, and bring 
them to an engagement hand to hand ; a mode of 
fighting very familiar ■with those veteran soldiers from 
long practice, but to the enemy very uneasy and 
embarrasaing : for the eworda of the Britons, which are 
so large and blunt at the end, are unfit for grappling, 
and caimot support a close encounter." The broad, 
blunt-ended, acytheJike sword just mentioned was no 
doubt a weapon of ancient dale among our I'ictish an. 
ceatora: the same instrument continued to be in use 
even with the Saxons, who, m. we have already seen, 
derive, according to Verstegan, their appelladon from I 
the description of swords used by them ; " which," 
says that author, " are called beaxer, or Jieaxen fhna 
baipen, a scythe; because these swords have the edga 
the contrary way," The Saxons ultimately reUnquiBhed 
die use of the weapons thus termed, substituting in 
their stead long straight swords doubled -edged, and 
which they called brand), the word brand having long 
since become, among English writers, tile poetical sy- 
nonyme on a sword. 

Very similar to the laat-mentioned weapons were the 
great swords of the Normans, generally about three feet | 
and a half or four feet long, double-edged, and shar^ 
pointed. In the "ordinance for arms" of that periodit 
is said, " ttniqiiisque, habeat cultellum." The cullelhim 
is supposed to have been a sort of knife or dagger. 
The annexed figures are derived from Strutt, who him- 
self copied them from ancient manuscripts. 



Fig. 3S. a, a dagger; h, a knife; 
Ewonk; e and/ ahon crooked iwgrds. 




Not unlike the ancient dcaxefj only smaller, ■ 
the more modern instrument called the falchion, m 
the French faulx; it is often used to defend a brei 
or prevent an enemy from ECaling the walls of a lu 
tified place. This weapon is said first to have been re 
•orted to with particular bucccsb when Lonia XIV 
besieged Mons ; and, on the surrender of tllat town, he 
besiegers found large quantities of scythes in the gar- 

The modem military sabre appears to have been de- 
rived partiy from the faalx and partly from tlie cimeter. 
It is a sword with a very broad and heavy blade, tliick 
at the back, and a little falcated, or crooked, towards 
the point : it is generally worn by the heavy cavalry and 
dragoons. The grenadiers belonging to the whole of 
the French infantry are likewise armed with sabres. 
The blade is not so long as that of a small sword, but it 
is nearly twice as broad. Among the British cavalry 
the sabre has mostly taken ])Iace of the old " broad 
sword ;" the latter instrument, however, is still in use 
with some regiments of Highland infantry, having itself 
supplanted the great two-banded claymore so famous in 
Scottish history. This ponderous weapon appears to 
have had the blade three feet seven inches in length. 



two inches broad, and double^dged ; the handle fon 
inchos, with a plain tranaverse guard of twelve ii 
the whole weighing six or seven pounds. The cl 
was one of the original weapons of England ; 
figure of one of them accompanied the effig 
Boldier found among the ruins of London, after &b i 
fire, in 1066, The clumEy rusted weapon ezhiU 
among the curioEilies of Westminster Abbey i 
" sword of king Edward," appears to have been uM 
sCrnment of this kind, if its antiquity he admitted. 1^ 

Every one has heard of the noted Andrew of Fen 
whose name and personal identity have almost n 
in the designation of the weapon called after him ■ 
" Andrea Ferrara." This celebrated individual was 
formerly considered to be the only man in Great Britabi 
who knew how to temper a sword in euch a way tbst Ae 
point should bend lo touch the hilt and epring back SffilK 
uninjured. He is said to have resided in the Highlands 
of Scotland, where he employed many workmen to forge 
his swords, spending all his own time in tempering them. 
This operation he performed in a dark cellar, the better 
to enable him to perceive the efiect of the heat, as4 
probably, as a more effectual screen to his own secret 
method of tempering. 

The Bword whidi is at present generally worn by 
British ofijcers is, what is called in military language, a 
long cut and thrust. It is an imitation of the sword 
most commonly used in the Austrian service ; and wa* 
introduced into our regiments during (he last war- It 
is not, however, considered to be so conveniently used 
by us as it is by the Ausirians, On this subject Jsme^ 
in his " Military Dictionary," pertinently observes, thai 
the Austrians have this Bword " girded round their 
waists so that it liangs without any embarrassment to 
the wearer, close to the left hip or thigh ; whereas, witJl 
UB, it is suspended, in an awkward diagonal manner 
irom a cross-belt over the loins, and is scarcely visible 
in front, except occasionaUy, when it is drawn or gels 
between the officer's legs, and oometimes trips him up 
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iriien sif duly. We could esemplify our ideas upot. 

(luB lubject b; various known occurreiicea, such as 

m ivard being suspended so much nut of the 

pKp of thi; wearer that hie right hand has appeared 

<" ran afier the hilt, which has as constantly evaded 

itiresth by the left side hearing it off in proportion 

*> the right turned towards it ; hy officers being 

reduced to the necessity of applying to their ser- 

jonu, &c,, to draw their swords : but it is not our 

"iih to tuiti any regulation into ridicule. It is, how- 

ow, onr duty, and the duty of all men who write for 

«W public, to point out practical inconveniences]" &0. 

Ow wthor then adds : — " Perhaps it may not be 

t'lought superfluous on this occasion to remark, that the 

■"ord ought not to be considered as a mere weapon of 

''^Dce or defence in an officer's hand; for, unless that 

"ffieer should be singly engaged, which scarcely ever 

"•Jqiens upon service, the very notion of personal 

•Bfttj will take his mind off the superior duty of at. 

'WKfing to his men. Oflicets, in fact, should always 

"C* in raind list they are cardinal points which direct 

"IhetB. Their whole attention should be, consequently, 

P*iil to their men, and not the slightest idea must in- 

***ine with respect to themselves. We are, therefore, 

•"•Ennced, with due deference to the superior judgment 

'*f Others, that the swords of infantry officers, and of 

**>* staff in general, should be of the small sword kind; 

*tiffi(!ienlly long to dress the leading files, &c., and ex- 

**«nidy portable." The price of this regulation swoid, 

**' qift d'ordoiinance, as the French call it, with spring 

*lell and einbosEed hhide, is coraraonlj about three 

^uneis. 

To the wearing of the sword belong the scabbard or 
^bcath made of black leather or sheet steel pohshed; 
*te belt by wUch it is suspended, which is worn either 
WO' the right shoidder or round the waist; and the 
Imot or tussel of crimson and gold which adorns the 
pommel. This knot, although mostly for ornament, 
Ws intended to sling the weni-in upon ihe wrist during 
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the scaling a breach or boarding a vessel, when it nu'(^t 
be necessary la use the bands without sheaihiug the 
sword. 

It was since (he Revolution that the sword trade 
floutiiihed in England. Macjiherson, in his " Annali 
of Commerce," mentions, under the year 1689, that, 
on the breaking out of king William's war against 
France, a company of sword cutlers was erected, by pa- 
tent, for making hollow sword blades, in the county of 
Cumberland and the adjacent counties, for the use of 
the army. But though they were enabled to purchase 
lands, to erect mills, and to receive and employ great 
numbers of German artiliceri, yet they did not succeed. 
The first patentees, therefore, sold or assigned their 
patent to a company of merchants in London ; who 
thereupon purchased, under that patent, to the value 
of Q0,000;. per annum of the forfeited estates in Ire- 
land. But the Irish parliament, in the reign of queen 
Anne, knowing they had purchased those lands at very 
low rates, would not permit them, in their corporate 
capacity, to take conveyance of lands, lest they might 
have proved too powerful a body in that kingdom. 
This obliged them to sell olT their Irish estates, which 
put a period to the corporation. Yet a private co- 
partnership of bankers in London, possesseii of thai 
absolute charter, retained the appellation of the Sword 
Blade Company till after the year 1720; they have, 
however, been long since broken up. 

The manufacture of swords for the British service, 
and for exportation, has long constituted one of the 
staple trades in the populous town of Birmingham. 
The material out of which the blade is wrought should 
be cast steel, of the very best quality, and every pro. 
cess in the preparation of which has been conducted 
with the greatest care : of this material, besides the 
amount prepared in this town where it is worked up, 
many tons of the metal are annually sent from the forgeB 
of Sheffield, in what are called sword moulds, being 
ft form of the bars peculiarly suited to the sword 



milb. These moulda are then heated in the Are, 
ami drawn out upon the anvil, much in the manner of 
iirgi! blades in general, ^ two men, a maker and b 
itiiber, using their hammers so as to give alternate 
ttnbs: the tang is of iron, and h, therefore, welded to 
ike blade during the operation of forging. When the 
Wide is required to be concave on the sides, or to have 
1 reeded back, or some similar sort of ornament, it is 
himmered between steel bosses or swages, as the work- 
mea term (hem. The blade ia then hardened in th« 
inul manner, by the smith heating it in the fire until 
ilbKomes worm red, and then dipping it, point down- 
winls, in a tub of cold water. It 19 tempered by 
dnwing it through the fire several times, until it ex- 
hibits a bluish oxydisstion along the surface. In this 
Btale it is set or twisted into shape, by placing it in a 
■oit of fork upon the anvil, and wrenching it, by meana 
of tbe tongs, in the direction rei^uired to correct any 
iegne of warping which may have been contracted 
during the hardening. The grinding of s sword is 
pedbnned upon a stone having either a flat or a fiuted 
Rrface, according to the kind of blade to be ground ; 
hj this operation the blade of a eword, as is the case 
Dilb the web of a saw, loses much of its uniform elas- 
ticity ; the temper, however, is presently restored by 
lligfatly heating it in the fire, after which it is glazed 
With emery, and, if for a fine inatrumcnt, polished with 
troau marti, after the manner of a razor blade. It ia 
BOW, if found perfect, ready for the hilt or handle, 
vhich is composed of a variety of substances ; as ebony, 
fish skin, ivory, and, occasionally, still more precious 
malmBls. The guard, which admits of considerable 
diversity of form, is sometimes of iron; most com- 
monly of brass, gilt ; and, in some superb and costly 
articles, of silver and gold. 

Aa BO much is presumed to depend upon the goodness 
of a sword, every Wade is submitted to a scries of tests, 
much more violent than any service to which it is 
likely it can ever be really submitled. For instance. 



[he point of a stout civalry sabre, being placed ■{_ 
a pin ID a board, containing eix or eight spike naili,l|l 
serted at distances so as to form the segment of a dicT 
the bisde is bent until it cornea in contact with i 
Epikea when tbi? fltfxure towards the middle amounla R 
ax. or Ecven inches irom a line drawn from the point A 
the hilt. 

Fig. S3. 
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The point of the Bsbre is then ]ilaced upon a bondf,, 
from which an upright piece rises, forming together t' 
test-frame somewhat in the shape of an inverled If 
(thus L) : the hilt is then pressed down until the bUtf 
bend away from the upright piece about five inchea, tk#: 
amount of flexure being indicated by a projectii^ ftK. 
in the front of the frame. The sabre is likewise [flr^, 
by striking it on both sides, i% severely as possible, upl 
a stout table ; and, afl«rwards, by smart strokes of bM 
back and edge upon a block kept for the purpose, i 
sword that has sustained this fourfold ordeal will U 
be very likely to give way under any uuge to wl^ 
as a hand weapon, It may be subjected. 

The test to which the celebrated "Toledo Uftda 
were aubroitied at the manufactory on the Tagus, iriH 
visited by Mr. IngUs, in 1S30, is thus describedt- 
" The flexibility and excellent temper of the blades fa 
surprising : there are two trials which every blade must 
undergo before it be pronounced sound, — the trial of 
flexibility, and the trial of temper. In the former, it a 
thrust against a plate hi the wall and bent into an arc 



■llcul ihree parw of a circle: in theBecond.il is struck 
tdefwiys upon a leaden table, with the whole force 
iriiich can be given by a powerful man holding it with 
both hands. The blades are iwlished upon a wheel of 
■iloiit-wood, and are certainly beautiful specimens of 
ihaartB." 

In the British manufttctutes, the blades are frequently 
HuteJ, and etched in the manner described in the article 
oattmn; sooietinieg they areembossed, or ornamented 
oilli figures executed in a sort of relief by meana of 
diisela and punches, so as to produce a rich and beautiful 
tSttu 

Among tiie ancient methods of beautifying swords 
lod unilar articles, that called damasking, or more com- 
Oonly damascening, was the most famous ; it consisted 
in inlaying (he steel with diSerent metals ; and is sup. 
Ptwd, from its appellation, to liave been first practised 
"DiBiBscus. " Damasking," sayg M. Savary, "par. 
*h« of the mosaic, of engravingj and of carving. Aa 
inie, it hsth inlaid work ; as to engraving, it 
metal, representing divers figures ; and, as in 
-fold ftnd silver, is wrought in relievo. There 
. -..-waya of damasldnf; : the one which is the finest 
wabere the metal is cut deep, with proper instrumenl.<i, 
•fdioliid with thick gold and silver wire ; the other is 
nly tuperfldal. In the first, the incisions are made in 
k dovetail manner, that the gold and silver wire whidi 
li tbrdWy drove in may be firmly fixed. In the other, 
llKing heated the steel till it becomes of a blue or violet 
tobna, tliey hatch it over and across with the knife, 
th« draw the design or ornaments intended with a fine 
tnn point or bodkin ; which done, thty take fine gold 
vire, and chasing it according to the figure designed, 
ihey carefully aiuk it into the hatches of the metal, with 
( tool Buitsble to the occasion." 

The celebrated Itahan artist, Benvenuto Cellini, 
whose memoira, written by himself, are, as Horace 
ffalpole said, " more amusing than a novel," states that 
he had, at one time, a strong indination to cultivate 
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this brancli of arl, so different from the rest of the gold- 
smith's business. He was led to form the desire^ OQ 
Beeing some little Turkieh daggers, die handles of which 
were of Bteei, as well as the blades ; and even the Bub- 
buds, he ahserTes, were of the sanie metal. " Mj own 
performances, indeed," says the ingenious Florentine, 
"were much finer and more durable than the Turkish, for 
several reasons : one was, that 1 made a deeper ineidon 
in the steel than is generally practised in the Tvirkish 
works; the other, that their fohages are nothing else but 
chichory leaves, with some few flowers of echitea: these 
have, perhaps, some grace, but they do not continne to 
please like our fohages. In Italy there is a variety of 
tastes, and we cut foliages in many Tery diflerent fornii. 
The Lombards make the most beautifiil wreaths, repre- 
senting ivy and vine leaves, and others of the saroe sort, 
with agreeable turnings highly pleasing to the eye. The 
Romans and Tuscans have a much better notion in this 
respect; for they represent acanthus leaves, with all thdr 
festoons and flowers winding in a variety of forms ; and 
amongst these leaves they insert birds and animals of 
several sorts, with great ingenuity and elegance in the 
arrangement." 

The bayonet, said to derive its name from Bayonne 
in France, is a kind of triangular dagger made with a 
hollow handle or socket, and a shoulder, to fix on the 
inuzzle of a musket. At lirst the bayonet was made 
flat in the blade, not unlike a large carving-knife, and 
fitted with a round handle, bo as to push or screw into 
the nozzle of the piece ; in which case the soldier conld 
not use it till he had fired : at present, the firing takes 
place with the bayonet fixed on the end of the barrel by 
means of a socket ; so (hat the individual is instantly 
ready to act against an enemy's horse as with a pike. 
Grose mentions an instance of the consternation into 
which, for a moment, a ]iart of the British army was 
thrown during one of the campaigns under William III, 
in Flanders, when the French unexpectedly fired upon 
hem with fixed bayonets, — a novel mode of attack at 



that time. The introduction of the bajonct has been 
tlteniately attributed to the i>eople of Malacca and the 
Suileera of France, who were made a body of royal 
attillery. To a Buccessful management of thia neapon, 
H. Folard attribulea, in a great measure, the victories 
" «d by the French in the seventeenth century; and 
Id the neglect of it, and trusting to their &te, the same 
Ittthor attributes most of the losses suetained by that 
Ution in the succeeding war. At preaent, the bayonet 
i* pTen to ererj infantry regiment, and it baa become 
praTerbially terrible in the hands of the British soldiery. 
Bayonets for the service are exclusively manufactured 
« fiinningham ; the blade or dagger part is made of 
good eieel carefully tempered ; and the hollow Bocket 
lad ihoulder of the best iron. The whole is tested by 
•iHting the point smartly upon a block of wood. 

There is little to be added to this chapter, in which, 
irilhoui going deeply into the subject, the author has 
onbrMed all the prominent points. Amongst the finest 
(pKiineDB of swords and da^ers, we must regard 
iImg in the Indian collection of the Exhibition. These 
■f" all manufactured from the Indian " Wootz " al- 
"Wly lieseribed and damascened, or icatered, in a very 
iuatiful manner. 



It is a tcmsikable fact, that tiotwithataoding tha 
BobstitutioD of cauiLon for some of the more andeot 
instnuneDts of warfare must have so totally altered tba 
Tarioui modea of military attack and defence, never. 
thelesB the very era of the introduction of thc^c fonnida- 
ble engines appears to be involved in absolute obscurity. 
Since, however, such is the uncertainty which attaches 
lo the invention of heavy ordnance, the effects of which 
must necessarily have been so signal, ne aie by so much 
the more prepared to expect that the date of the origin 
of the smaller flrearma will be placed in proportionale 
uncertainty. Beckmann supposes tliat the use of gun- 
powder itself first became known in Europe in the 
thirteenth century — about the time, indeed, when the 
methods of preparing the various sorts of Greek fire 
began to be lost ; nor does it seem improbable that the 
idea of employing the more powerful of these compo- 
sitions in projectile engines may have originated from 
witnessing, in the first instance, the common efffect of 
both combustibles upon being inflamed in such cylin- 
ders as might happen to he employed in those close 
sieges, when fire, though not balls, was commonly 
enough emitted. These iire cylinders, which became 
the archetypes of the first artillery, were composed of 



ftripa placed together longiCudinaUy, txiA firmly 
hooped with stout iron rings; cannon thus constructed 
■re still to be seen, preserved as curiosities in European 
artnories. It will eisily be supposed, either that the 
charges introduced into such guns must have been 
ligliler thitD those now in use, or that mischief from the 
barsting of the piece must frequently hare happened: 
balls, however, generally of stone, and of a very large 
duDieter, appear to hare been shot from this appa- 
rently frail kind of ordnance with considerable success ; 
•t least, this is a rectivud opinion, though stones were 
frequently thrown with catapults and other engines. 

The earliest indmations of the unijuestianable use of 
cannon are generally admitted to belong to the annals 
of the fourteenth century, Ic has been said that the 
£tiglisb arniy used four pieces of cannon at the battle 
of Cresay,inl34fi. What sort of guns they were, which 
Were uwd in these instances, we are not told; they 
nay hare been pillars of brass, cast hollow, or even the 
hooped cylinders of iron todii already mentioned, — 
most likely the latter. 

The idea of rendering portable, and of exploding in 
the hand, an engine constructed on the principle of the 
cannon, could not be expected very obvioiisly to present 
itself even to a mihlary mind, and therefore the first 
indications of the use of firearms occur long after the 
introduction of great guns. Two things would have Ui 
be considered in attempting the construction of a port- 
able gun: in the first place, to make it as much lighter 
than an ordinary cannon as might be deemed consistent 
with lafety and eBeet ; and, secondly, to discharge it by 
die most manageable process : the union of these de- 
nd^ata appears first to have been secured in the ancient 
but necessarily clumsy arquebuse. The first portable 
firearms were discharged by meana of a match, which 
in coivse of time was fastened to a cock, for the greater 
Mcarity of clie hand while shooting. In- a warrant of 
Hichardlll. we find metitioneii, "28 hack busses, with 
their frames, and one barrel of touch-powder." H'e 
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likewise, about the same period, meet with " crosB-bowa 
of steel," the aCrings of which were detained and released 
by meant of a trigger; which contrivance is supposed 
to have su^ested the origin of our common gun-locks, 
and was first applied to the effecting a contact between 
the fire and the priming in the old matchlocks. 

Afterwards a firestone was screwed into the cock, and 
a steel plate or small wheel, which could be cocked or 
wound up with a particular kind of key, was applied to 
the barrel. This "firestone" waanotat first of a vltreoui 
nature, like that used at present for striking fire, but s 
compact pyrites, or roarcasite, which na$ long distin- 
guished by that name. But as an instrument of this 
kind often missed fire, a match or fusee was for a long 
time retained along with the wheel, until men, observing 
the tendency of the friable pyrites to efflorescence, affixed 
B vitreous atone to the cock of the lock, resembling, on 
the whole, that universally in use, until a recent chemical 
discovery so generally superseded the flint itself. 

In Germany, these arms were called bliabe, ftanten- 
hSehte, and arquAuae; the first of these names having, 
in the opinion of Beckmann, arisen from the oldest port- 
able kind of firearms having some similarity to a box, 
" The hakenhuchsen," says that author, " were so large 
and heavy, that they could not be supported in the 
hand; it was, therefore, necessary to rest them on « 
prop called bock, or a buck, because it had two horns, 
between which the piece was fixed with a hook that 
prt^ecled from the stock." A figure and description of 
the hackenbiickse, the boch, the wheel, and key, may be 
found in HUtoire de la MilUx, par Daniel, printed tt 
Amsterdam in 1724. And at Dresden there is still 
preserved an old biichse, on which, instead of a lock, 
there is a cock with a fiint stone placed opposite (o the 
touch-hole, and this fiint was rubbed with a file until 
it emitted a spark. From the passages of writers, col- 
lected by Daniel, it is concluded that these hakenbSchien 
with a wheel were invented in Germany towards the 
beginning of the sixteenth cenmry. 
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netob, which were alao at first fired with a wheel. 
He supposed to derive their appelktiun from Pistorium, 
t, town in TiiBcany, where they were first manufactured 
previous to 1544, in which year the rkitebb, a descrip- 
tion of German horsemen, were armed with them, 
■nd diBdnguished in mihtary lan^age as pistolieri. 
De 1» Noire, nho served under the emperors Francis I. 
and Henry II., eays that the Germans first employed 
pirtols. Daniel ynentiona, that he saw an ancient pistol, 
which, except the ramrod, waa entirely of iron. In Ihe 
singular old Highland pistols, some of which exhibit 
such beautiful workmanship, the stock is generally of 
metal, and the butt end so shaped, that the pistol, when 
fired off, can be used as a very serious weapon at close 
quarters. The Highland pistol, although not used by 
my of the British regiments, is still worn by every 
person who wishes to be considered fully dressed and 
accoutred in the ancient garb. Mr. Gleig observes*, 
that " the year 1471 is remarkable for the introduction 
into this country of the hand-gun, the rude forerunner 
of the present firelock. To Edward IV. and a corps of 
300 Flemings, with whom he laniled at Ravenspui^ in 
Yorkshire, were the English indebted for thuir earliest 
knowledge of this weapon, though it came not into ge- 
neral use for some years afterwards. It was a cum- 
bersome shapeless machine, of very small hore, and 
dischai^ed in the most awkward manner, which, besides 
carrying to less than half the distance of a long bow, 
occupied a very long time in loading. We cannot, 
therefore, wonder that a people so expert in archery 
ehould have treated it for a while with absolute con- 
tempt ; indeed, we hear no more of it from the day of 
its uriTBl till the siege of Berwick in 1521, Even 
dien, however, band-guns were far from superseding 
the ancient national weapon of the English yeomen ; 
and it was not till the time of Henry VIII. that the 
unptovement in their construction rendered them com- 
parable, as implements of annoyance, either to the long 
* But, Milit. Cowuhdeu. vol L Cab. Cya. 



or the croHB bow." Our author ebewhere adds, " thai 
specimens of every kind of fire-arms known in thw 
country since the date of the siegP of Berwick in 1521 
are Co be seen in the Towei of London." 

The moeket, the most serviceable and cammodioui 
firearm used in the army, is said first to have made ib 
appearance at tbe siege of Rhege, in the year 1531. 
Beckmunn supposes that musketa received tlieir nsme 
from the French moachet, or the Latin mouchetut, 
which Gig;nifii3s a male sparrow-hawk. This derivation 
he thinks the less improbable, as it is cert^n that 
various kinds of firearms were named after ravenous 
animals ; such, for example, as faleonrt, an andent 
Ij pounder. He proceeds, "that the lock was invented 
in Germany, and in the city of Nttretnherg, in 1517, 
has baen asiierted by many, and not without probability; 
but I do not know whether it can be proved that we are 
here to understand a lock of the present constructioiL 
In my opinion, the principal proof rests on the followin{| 
passage from an unprinted chronicle by Wogenseil : — 
' The firelocks belonging to the shooting tubes were 
first found out at Nurembei^, in ISl?.' It is certi^ 
that, in the sixteenth century, there were very expert 
makers of muskets and firelocks; for example, Geoi^ 
KuhfiisB, who died in I600, and also others, whose 
names may be seen in Doppelmayer. I must not omit 
here to remark, that many call the firelock the French 
lock, and ascribe the invention to these people; yet u, 
according to Daniel's account, the far more inconvenient 
wheels on pistols were used in France in l658, it il 
probable that our neighbours, as is commonly the case, 
may have only made some improvement in the German 
invention. In tlie history of the Brunswick regimenlSj 
it is stated that the soldiers of that duchy first obtained, 
in l€87, flint-locks, instead of match-locks. In old 
arsenals and armories, large collections of arms with 
tlie wheel are still to be seen. Major-general von Trew 
and Mr. Oivenus had the goodness to show me those 
still preserved in the arsenal at Hanover. Those which 
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1 consider as the oldesl, had on tie barrel the figure of 

m with a musket in ila mouth, because, perhaps, 
they were made at Henneberg. A pistol of this kind ww 
entirely of brass, without any part of wood, and there- 
fore exceedingly heavy. On the lower part of the 
handle were the letters J. H. Z. S., perhaps John duke 
of Saxony. A piece with a wheel, which seemed to 
be one of the most modem, had on the barrel the date 
1606." There is a short thick firearm useil in the 

ice, called the muakctoon, the bore of which is die 
30th part of its length : it carries five ounces of iron, 

even a half of lead, with an equal quantity of powder. 
According to Strutt (^Mannert and Customs of the En- 
glish, vol. iii. p. 91.), the archers and the henchmen, or 
men with axes, were, in the reigns of Henry Vll. and 
Henry VIIT., constantly intermixed with the gunners, 
musketeers, or, as HoUnahed and some other chroniclers 
call them, harquebussers and pikeraen ; but, during the 
reign of queen Elizabeth they do not seem to have made 
any considerable figure, and in the days of James 1. 
we hear no more of them : but the pikemen were con- 

led down to a much later penod ; and the pikes then 
used form a considerable part of the small armory es- 
hibited in the Tower of London, which must have fallen 
inder the notice of most persons in the metropolis. 

The musketeers, even in the lime of Henry Vll.,and 
nore particularly in the reign of his son, constituted a 
considerable part of the army ; and, during the reign of 
James I., they with the pikemen formed the whole ; for 
muskets were then used by the horse as well as by the 
foot soldiers. From that lime English archery may be 
" 1 to have been no longer in use. The following is 
the upper part of a figure, copied from a hook in the 
Cottonian library, and exhibits a man with thehand.gun 
or musket on his shoulder, as in use in the reign of 
Henry VIII. (Fiji. 24.) 

The priming was laid in the hollow at the side of the 
lock, eiposed uncovered to the weather, which, when 
damp or rainy, would of course prevent the explosion 
of the gun, and render it useless. And John Bvci^win, 
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an author who regrets the decay of archery, bears wit- 
neat, thai even in the more improved ttale of the mus- 
Iiel, as in the reign of James I., it was subject to the 

T when the enemy hath gained the wiml, tnuc' 




keta have but tmaU uk He declares that 1 

e was necessary for their charging ; " while," I 
he, " the musketeer takes down his musket, uncoeket a 
match, blotcs, jiraynes shultes caates off the pan, cosUm 
about the musket opens his charges, c/iargelh, dravti 
out his Gkowring cticke (or tamrcd), rammef in the 
powder, dravtes out again, and puts up hia skowring 
Etickc, laj/t the musbet on the rest, 6bwe«offiheniatohe, 
cockes and tries it, gardes the pan, and so makes ready f 
all which actions must necessarily be observed, if you 
will not fail of the true use of a musket." 

The foregoing figure not only exhibits the musket of 
the sixteenth century, but likewise the match, and the 
method of holding it in the hand. Of tliia match, 
which was prepared so as to burn very slowly, every 



Mlilier carried a lighted piece with him, which, when 
u«d, waa put into the cock, somewhat as we now put 
fo flint, 80 thst, hy pulling the trigger, it waa forced 
bj means of a spring into the pun, and communicated 
the fire to the priming or powder laid therein. The 
iw mentioned above, and called bok by the Germant, 
«u 1 lUff about the length of the fircarnij shup at 
«t end tnd forked at the other, as in the annexed cut, 
Fig.iS, ^^ ^'^^ ' necessary part of the mus- 
keteer's equipage; when about to fire, he 
thrust the rest into the ground, and laid 
the musket between the branches while he 
look aim ; this, but for the rest, he could 
not have done, on account of the weight of 
the musket. The rest, awkward and cuin- 
beisome as it must have been, was not 
given up without reluctance; because, 
besides being used as a support for the 
gun, it waa also easily convertible in cases 
of emergency into a forniidable pike. The 
rest ia still generally used in shooting 
with the ducr: gun, which frequently 
weighs at least fourteen pounds, and 
iinetimes upwards of twenty, and cairy- 
ig from three io six ounces of shot. 
,s, however, wild.fowl are often found 
1 situations where water abounds, they 
re approached by means of a boat, having 
• (ODtenient support for a very large fowling-piece. 

Sj)ain, once noted for its manufactures in iron, was 
finous for tlic excellence of its firearms. The author 
of " Wild Sports of the West " says, — " Spanish barrels 
luve always been held in great esteem, as well on account 
of the quality of the iron, which ii generally considered 
the best in Europe, as because they possess the repu- 
1 of being forged and bored more jierfectly than 

II any others. It should be observed, however, that, of 
Che Spanish barrels, those only that are made in the 
, capital are accounted truly valuable, 
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" They are proved with a Irehle charge o 
powder, and a quailmple one of swan or deer shot. 
Madrid, anil throughout all Spain, the manufacture of 
barrels is not, as in this and most other countries, & 
separate branch of the gun-maliiDg business ; but the 
lime workmen make and finish every part of the piece. 

" Almost all the barrels made at lifadrid are cihs- 
posed of the old shoes of horses and mules, collected for 
the purpose. They are all welded longitadinallj ; but 
instead of being fiaged in one plate or piece, as in other 
countries, they are made, like the English twitted 
barrels, in five or six detached portions, which ue 
Bfterwards welded one to the end of another, two of 
them forming the breech, or reinforced part of die 
bfurd." — " To make a barrel, which, rough from the 
forge, weighs only six or seven pounds, they employ ■ 
mass of mule-shoe iron weighing from forty to forty-five 
pounds ; so that from thirty-four to thirty-eight pounds 
are lost in the healings and hammerings it is made to 
undergo before it is forged into a barrel." 

James, in his " MiUtary Dictionary," says that the 
Spaniards were the first who armed part of their foot 
with muskets. At first they were made very heavy, 
and could not he fired without a rest : they had match- 
locks, and did execution at a great distance. These 
kinds of rausketa and rests were used in England so 
late as the beginning of the civil wars. Musketeen, 
when on a march, carried only their rests and ammu- 
nition, and had boys to bear their muskets after them. 
They were very slow in loading, not only by reason of 
the unwieldiness of their pieces, and because they cwried 
their powder and ball separate, but from the time re- 
quired to prepare and adjust the match : bo that their 
firing was not nearly so brisk as that of modem troops. 
Afterwards a lighter kind of match-lock musket cane 
into use ; and tiie soldiers canied their ammunition in 
bandeliers, to which were hung several little cases of 
wood, covered with leather, each containing a charge of 
powder : the balls they carried louse in a pouch, and i 
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primipg-bom lianging b; their side. These arms, 
towards the beginning of the last century, were uni- 
*erullj laid aside in Europe, and the troops were armed 
with firelocks. The firelocks were formerly three feet 
eight inches in ihe barrel, and weighed fourteen pounds: 
■tpRii^I [he length of the barrel is from three feet 
three inches to tliree feet six inclie*, and the weight of 
™e piece only twelve pounds. 

They carry a leaden bullet of which twenty-nine 
mike itro pounds ; its diameter is ^,'tha of an inch, 
ihe bore of the barrel being only about the 150th 
P»n of that diameter wider, because if the shot only 
Juil tolls into the barret that is sufficient. 

The fabrication of firearms is one of the most ex- 
twin BDil important of the manufactures of this coun- 
'^ into which metal enters. The seat of this amaxing 
staple trade ia at Birmingham, which may not only be 
wngnalcd the armory of Great Britain, hut even of 
Europe, and, in some sense, of the whole world ; for there 
"probably no place, however remote, to which British 
eilletprise has carried a knowledge of the deadly effects 
<^ powder and ball, where the gun-makets of that 
Bourialung t«wn might not recognise their workman- 
ihip. ^ 

The introduction and establishment of the Birming- 

Mln gun-trade are thus succinctly described by Hutton, 

the local historian : — " Tradition tells, that king Wil- 

"itn was once lamenting, ' that guns were not manu- 

nctDred in his own dominions, but that be was obliged 

to procure them from Holland, at a great expense, and 

*ith greater difficulty,* Sir Richard Newdigaie, one of 

ihe members for the county, being present, told the 

Jung ' that genius resided in Warwickshire, and lliat 

he thought his constituents would answer his majesty's 

wiahes.* The king was pleased with the remark, and 

the member posted to Birmingham. Upon application 

to a person in Digbeth, whose name I have forgotten, 

ihe pattern was executed with precision, and, when pre- 

HDted to the royal board, gave entire satisfaction. 



Orders were im mediately issued for large nunbert, 
which have been so frequently repeated, that they never 
lost their road ; and [lie ingenious artists liave been so 
amply rewarded, that they hare rolled in their carriagee 
to this day. Thus, the same iDstrument which is death 
to one man is genteel life to another!" The same 
authority adds, with charncteriatic quaintness, — "It 
aeems that the word ' London ' marked upon guns is a 
better passport than the word ' Birmingham ;' and the 
Birmingham gun-makers have long been in the habit of 
marking their goods as being made in London. I am 
afraid this cannot rest on any better gtounils than ex- 
pediency, as it deviates a little from the direct line of 
right." 

In 1813, a bill was introduced into the House of 
Commons, the oliject of which was to oblige every 
manufacturer of firearms to mark them with Me real 
name and place of abode. The Birmingham, gun- 
makers look the alarm ; petitioned the house againKt 
the bill ; and thirty-two gun-makers instantly subscribed 
6501. to defray the expense of opposing it. They re- 
presented that they made the component parts of the 
London guns, which, in fact, were only put together 
and narked in the metropolis. The petitioners were 
successful; and soon afterward^ government authonaed 
the gun-makera of Birmingham to erect a proof-house 
of their own, with wardens and a proof-master ; and 
allowed them to stamp on their guns the ensigns of < 
royalty. All firearms at present manufactured in BiP- 
mingham and its vicinity are sultjecled to the proof 
required by the Board of Ordnance ; the expense not to 
exceed Is. each piece ; and tlie neglect of proving ia 
attended by a penalty not exceeding 20^. 

An ordinary musket passes, during the process of 
manufactiu^, through a variety of hands, aided, of 
course, in some of tiie heavier operations by tlie power- 
ful application of millwork. The material for the or- 
dinary barrel is first reduced to what is called a tkelp, 
which is a plate of iron formed to the proper size and 
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substance b; cutting or rolling ; in this state it is ready 
for welding, which is the next operation. Until the 
year 1811, or thereabouts, these skelps were generally 
mwmfactured by means of the forge hammer ; hut, 
during that year, a patent was granted to John Bradley, 
a Staffordshire iron-master, for making them by rollers 
instead of by hammering. The rollers first used for 
this ptu'pose were about fifteen inches' diameter, and 
grooved on the surface. These gtoovea, instead of being 
equal in depth and width throughout, are cut in such a 
manner as to receive the bar or piece when four inches 
wide through its whole length, and yet to produce a 
skelp gradually tapering from that width to two inches 
and a half at the other end. According to the patentee, 
the advantages of this method of manufacturing skelps 
■re, that the barrels made from them turn very sound 
and clear, and are free from greys or flaws ; when 
wdded, they grind «id bore much clearer than ham. 
Viered ones ; the pure metalhc particles, being com- 
pressed by the rollers both edgeways and flatways at 
ibe same time, cohere more closely together ; nor are 
the skelps so liable to veins or flaws as those which 
are edged up in a less hot state under a foi^ hsntmer- 
In Uie welding of gun-batrcis, three hammermen are 
snully employed ; the maker, who manages the heat, 
and directs the strokes by means of a small hammer, 
and two strikers with heavy hammers. \Vhen a com- 
mon musket barrel is made, the maker inserts the thicker 
end of a skelp in the fire, and having heated it to a suf. 
flcient redness, he withdraws it and places it over a hol- 
low in the face of theaitvil;his two assistants then strike 
it with the edges of their hammers, so as to turn up the 
■idee of the metal : one of them then adroitly places 
within it an iron mandrel, wliich he holds firm, while 
liis fellow laps over, or doses up the parallel edges to a 
certain extent. The mandrel being withdrawn, the 
foi^ng is returned to the fire, and heated to a welding 
gjowj it is then ag^n placed upon the anvil, the man- 
drel re-inserted, and the maker and strikers, applying 
a 3 
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their hammers, firmly incorparate the two sides together. 
The lilce operatian having beea performed throughimt 
its length, tlie whole becomes a compact tube of iron. 
The mandrel, upon which the hammering takes place, 
does not at once extend through the barrel, but onlj the 
greater part of that distance ; another and shorter man- 
drel being inserted at the opposite end, by meaos of 
which the " heal" or mass is more Euccessfully managed 
oil the anvil. In order to prevent, aa much as possible, 
the hands of the forgemen from being burned, hoops, 
five or sis inches in length, and made of pieces of dd 
barrel, are slipped over the mandrels to the upper end 
against a knob or tum-up, which is left on the mandrel 
for the purpose of allo~wing it to he drawn out of the 
liarrel by means of a stroke or two with the liaTomei. 
The mandrel, during this moulding and welding of th« 
barrel, becomes, of course, itself red-hot, and requires ID 
he repeatedly quenched during the operation. 

In ISl], Messrs. Jamea and Jones, gun-makers of 
Birmingham, obtained a patent for what they designate 
" an improvement in the manufacture of barrels irf aU 
descriptions of firearms and artillery." The inetmo 
tions relative to welding, as entered in their specification, 
arc as follows ; — "Take a skelp or piece of iron adapted 
for the purpose of maldng barrels for muskets or any 
other firearms ; let it be turned or brought into a fonn 
proper for welding ; heat it in an air or reverberating 
furnace, or a hollow fire, so constructed as to give a re- 
gular welding heat to one half of the barrel at a. time, 
or to any other given portion desired ; when it h heated 
to a proper welding heat, ibe mandrel or stamp is to 
be expeditiously put into it, and the barrel placed or 
held on an anvil or swage grooved to fit the form of itj 
upon which several hammerE, worked by any mechani- 
cal power, are caused to strike with great velocity upon 
the portion of the barrel desired to be welded; and when 
sufficiently welded and hammered, the mandrel is ta 
be quickly struck out before the hot barrel has time » 
contract too close or adhere upon it. The number. 
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faght, and velocity of (he hammers may be varied ac- 
cording to the description of barrel desired : but, for 
nuakel-bairels, which are generally from three feet three 
Uichea Id three feet six inches long, vhen it is wished 
towdd them at two heats, the patentees recommend six 
hUDmeTB, which hammers should he ranged in a. straight 
line, ada by side, as true and aa dose together as they 
wiQ work free, and covering a space in length of about 
tWnljr inches, and in width four or five inches ; they 
sliwld work very true upou the anvil, and may fall either 
lagdlier or alternately ; the faces may either be level, 
orhoUowed out a litde in those parts which fall upon 
Me iarrel when welding. The advantages of the afore- 
••U method of heating barrels in a hollow fire, and 
■elding thera by hammers worked by machinery, are, 
" 'he opinion of the patentees, that the articles are 
•"•nufictured much sounder, more expeditiously and 
occnrately than by the old process ; and especially that 
oaien, ashes, and dirt are prevented from getting into 
"f iiside of the bairels or between the welding seam 
"' joint, which not unfrequently happens in the com- 
"Xio meihod, and in consequence of which the metal 
™w black and unsound." 

The twist barrels, as they are called, are used for the 
tlDst curious and expensive kinds of guns and pistols, 
j'he manner in which these are prepared, and which 
S"C< lliem that pecuhar appearance which is so much 
•<Wed, is also attended with the more real advantage 
of rendering them much less liable to burst. The metal 
llir these turned barrels is selected from iron and steel 
rfpeculiar character. Scrap iron, and horse-shoe nails, 
being tied into a bundle are welded into a flat bar. A 
bluidle consisting of bars of iron and of steel placed al- 
Cemately, or two of one and one of the other, is again 
wdded into a single bar. The workman takes one of 
these etrips, and, after heating it in his hearth, places 
one end of it in a loop on the mandrel A {fg. 26.) 
whicb is fitted into the iron frame B C, and parallel 
with which lies the bar D. Then tiuning the handle 



E, the metal band F, prevented by the bar from spriiq 
ingup, is nound upon the mandrel to a Bufficii 
in length, after which the msnilrel is easily wiihilrkwl 
leaving the coil itself in a state to be welded. 



Fig. S6. 




welding is performed in a Bimilar manner, and with the 
same tools as in the former ease, only that instead of 
lapping the edges together lengthwise npon the anvQ, 
the twisted article is jumped or bounced upon the floor, 
by which process the edges of (he metal throughout the 
heliacal suture are driven together, and ibe welding sac- 
ceasfully eiFected ; the operation being completed by the 
fiirtber heating and hammering of the barrel. 

The peculiar appearance of some of the most expen* 
■ive gun-barreU manufactured in this country is en 
imitation of a process long known in India, and de- 
pending upon the same principles as those to which 
the Damascus blades are indebted for one of their rarest 
atnactionE. The patterns on the finished gun-barreb 
vary with the number of bars of iron and steel intro- 
duced. The order in which they are arranged, and also 
to their being either placed together plain or tnisted. If 
a right-hand twist is given to one bar and a left-hand 
twist to another, a paiiem differing materially from that 
obtained by a single twisted bar and a plain bar, is pro- 
duced. In this way the gun maker has it in his power 
to vary, almost infinitely, the ornamentation of the gun- 
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barreL Captain BagnoM says, that the frun-barrelH 
made at Bombay in imitation of tliose of Damascus, 
so much valued by the Orientals for the beauty of llieir 
twist, are manufactured from iron hoops obtained from 
European casks, mostly British. The more these hoops 
are corroded by rust, the more acceptable they are to 
the workmen ; shotild there be any deficiency of thia 
necessary oxidaddn, they are regularly exposed to 
tDoiature until they are sufficiently prepared for welding. 
Being cut into lengths of about twelve inches, they are 
fbnned into a pile an inch and a half high, laying the 
edges straiftht, so as not to overlap each other : a larger 
piece is then fitted go as lo return over each end, and 
hold the whole together in the fire. The pile is then 
heated, and drawn out inio a bar of about one inch 
wide and one-third of an inch thick : it is doubled up in 
three or more lengths, and a^ain drawn out as before ; 
and this operation h repeateil, generally to the third or 
fimrth time, according to the degree of fineness required. 
The bar is then heated about one-third of its length at 
B time, and being struck on the edge, is flattened out in 
&e contrary way to that of the stratification. Thia 
part of the operation brings the wire or vein outwards 
upon the strap. The barrel is then foiled in the usual 
way, but much more jumping is used than in the 
English method, in order to render the twist finer. 
The most careful workmen always make a practice of 
covering the part exposed to the fire with a lute com- 
posed of mud, clay, and the dun^ of cows or horses, 
in order to guard against any unnecessary oxidation of 
the metal. When the barrel is complete, the twist is 
raised by laying the barrel from one to five days either 
in vinegar or a solution of the sulphate of iron, until 
dK twist is raised : this process is called the wire twist. 
To produce the curl, the bars or straps are drawn out 
into lengths about three quarters of an inch square, 
and twisted, some to the right and others to the left; one 
of each sort is then welded together, doubled up, and 



drawn out aa before. The experience of ihe work- 
men eimblea thpm to produce any intricacy of twiet by 
this drawing out, (loubling, and twisting. 

Sometimes, to save trouble and economise iron thus 
prepared, tlie artist will rough-lile an Gnglish barrel, 
weld a atrap of Damascus iron spirally round it, or 
eeveral are laid longitudinally, and welded on. A native 
artist never works wit!) coal. Charcoal from ligtit 
woods forms his only fuel. In making the sword 
blades there are, according to Captain Bognold, several 
methods adopted : some make a pile of alternate layers 
of hardened steel, with powdered cast iron mixed witli 
borax sprinkled between each layer. These being 
drawn out to a length exceeding by one third that of 
the intended blade, are doubled up, heated, twisted, 
and re-forged several times. The twist is brought 
up ill the same way aa that in gun-barrels, gome 
swords are forged out of two broad plates of steel thus 
prepared, with a narrow plate of good iron welded 
between them, leaving a portion of solid steel of consi- 
derable depth forllie edge. Others prefer making them 
of one plate of steel with a lamina of iron on each side 
to give strength and tough nesB. Swords of this de- 
Ecriptiotl, the narrator stales, were tempered in the 
presence of himself and hie brother with considerable 
efiecl, in the following compound : — The blade was 
covered with a paste formed of equal parts of barilla, 
powdered egg-shells, borax, salt, and crude soda. It 
was heated to a moderate red heat, and just as the red 
was changing to a black heat, it was quenched in spring 
water. According to the information given by a work- 
man to Captain Bagnold, Damascus still obtains steel 
from the upper part of the Deccan, where the material 
is called/oniwfe hind, or Indian steel, of which there are 
greet qaantities, but little or no demand for it. The 
same authority states that the damasque, or joar, is 
natural to this steel, and h raised by immersing it in an 
acid solution. 

The Birmingham workmen, in preparing the material 



for sCub-bairels, usually cut up strips of iron and steel, 
irith Isrge shears, into bits like two inch nails. These 
bits are then arranged and intermingled in a variety of 
forma, by filling them compactly into a hoop or ring, in 
1 manner similar to that which is common among the 
bUckaraiiha for uaing up old horae-shoe nails. The 
lamp is then formed into a bloom in the furnace ; after 
irhieh it is welded and drawn out under the rollers or 
Iwmm^r into the strips already described. The metals, 
•rhen properly mixed, exhibit a beautiful appearance on 
being treated with an acidulated liquor, after which tht 
barrel is finally got up. 

Being finished at the welding shop, the barrel is 
carried to a workman, whose duty ia carefully to ex- 
mine it, and, without again heating, to set it per. 
fectly straight, by means of a few strokes wifh his 
hammer upon an rutiI, He Ukewise tries its souod- 
neM, by placing one end in a bucket of water, and 
SDcking, with his mouth at the other, until the waltr 
fill the barrel : by this means if there be any crack or 
fiaw, however produced, which extends through the 
Bubstance of the barrel, it is presently detected by the 
appearance of the moisture on the outside. When this 
tiappens to be the case, the article is returned to ttie 
finder, and the fracture closed by re-welding. 

When straightened, and found perfect from the 
anTil, the barrel is in the next place transferred to 
the boring mill. The boring-bench {Jig. S7.)is composed 

Fig. 37. 
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of two Stout b^Bins of timber, Bomewhat t, 
twice the length of tile largest barrel intended to^ 
bored tliereon. At one end of the bench, and sl 
by proper puppets, runs the spindle with an appropnaU 
pulley, A, by means of which through a strap, i 
ia derived from the moving power; and upon the a 
of Che spindle is filled an iron chuck, B, having in lU 
centre a square hole fbr the reception of the drill, C 
This drill is a steel rod, having at one end a square knob | 
for insertion in the chuck, and being at the other end 
of an angular form for seyeral inches, not unlike iIm 
bit of a common fire poker. The angular edges an 
maintained by means of the grindstone in as sharp » 
stale for cutting as passible. The barrel intended W 
be bored ia fastened at the breach or stouter end bf 
ineana of a strong screw and staple, D, to a wooden 
plug, fitted to slide between the beams of the bend* 
throughout the entire length. 

Along the surface of the farther beam is placed * 
row of atout pikes at a short distance from each olher i 
the following is their use : — The workman taking »■* 
Ins hand tlie iron lever E, and plaAng the hooked end 
against one of the most conveniently situated spikes, b* 
bears against the barrel, and by this means urges tt»* 
operation of the drill inside with a force proportionate 
lo the pressure of the lever. 

In consequence of friction the barrel becomes excea* 
sively heated during what is called the rough boriag> 
and it is necessary to cool it by bringing upon it 
Etant stream of cold waitr. This is done by atlachingj 
to the pipe Fj which is alnned-n' 
flexible hose, G, by meaiij, 

barrel near which the drill ii. iiutude 

of the barrel is then levelled h_ ,ion to the 

grindstone, the workman allowing article lo roll 

slowly through his hands, so as to pi «nt every part of 
the surface successively to the stone. Tlje stones used 
by the gun grinders are generilly about six feet in 
diameter and eighteen inches across the face. 
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Gun-bariels, iDstead of being ground 
npon a Btone, are sometimea turned at 
1 futhed lor tbal purpoee upon an iron mandrel, the 
la of which run in collara or joumeye, Bteel 
U ihe barrel revotvee, working niccesaively upon 
enrface. These cutlers are fixed in rests maile to slide 
■lowly along two or more stout bars placed in a direction 
parallel to the line of the article to be turned. Jantet 
and Jones, of Birmingham, already mentioned, bad a 
patent for turning barrels by this method. Beeidea 
tile advantage claimed for thia iniention, on tJie ground 
that one skilful foreman with hia aBsintant may with 
i attend four or more turning machines, and thus 
finish a greater number of barrels ready for filing ; they 
■re likewise said to be produced much more perfect 
e (ban can be accomplished by grinding. Ground 
barrels are very frequency unequal sided, one side 
of the barrel, in some instances, being nearly twice as 
thick as the other, and having twice the Bubslance of 
metal in it ; whereas by taming the barrels they are 
tnade more equal, and consequently much stronger with 
aame weight of metal. The patentees considered 
t another advantage arose from the application of 
the lathe by rendering unnecessary the use of expensive 
grindstones, from which dangerous accidents sometimes 
happen. The grindir.g of the barrels, which is at all 
i laborious, dangerous, and unhealthy business, 
this case superfluous. There can be no doubt 
but that machine turning, such as is here alluded to, 
must be comparatively a safe, easy, and healthful occu- 
pation, though it is very questionable whether, either 
score of economy or utility, it possesses any 
really valuBhle advantages ovct the common method of 
levelling barrels apon the grindstone. 

The barrel is afterwards Jme-borfd, upon a bench 
similar to that already mentioned. The drill, however, 
^se, is ground in such a manner that only one 
of the angles can cut, the edge being kept to ita work by 
means of two strips of soft wood attached, H. As the 



barrel does not become particularly heated by fricdoa 
during thia Di>eraliati, and as the force required to 
make the drill, or more properly the rounder, cut, is 
iDconaiderable compared with that nhich is Decessary 
in rough boring, both the ■water pipe and the lever 
irons are dispensed with ; instead of the latter, the barrel 
is urged upon the borer by means of a weighted rape 
passing over a pulley under the bench, and attached to 
the aiiding plug idready described. Ingenious or 
interested gun-makera have at different times advocated 
die boring of the barrel a little wider at the breech or 
at the muzzle, or in some other part, under the idea of 
making it kill more closely. There does not appear, 
however, to be much confidence placed in any advantage 
derivable from these modes. 

The barrel having been tapped at the stouter end, 
and being fitted ivith the breech screw, is sent to the 
proof house, from which, if it stand the test, it ii 
returned with the goiemment mark. A gun-breeching 
till of late years was, what it still remains in muskets 
used in the army, simply a plug screwed into the end of 
t^e barrel, so as to reach to tlie touch-hole, and some- 
times filled with a small groove to hold a greater depth 
of powder near the touch-hole. The first improvement 
was to bore a hole down the centre of this plug, which 
was made somewhat stout and deep for the purpose, and 
then to bring the touch-hole to it in aright angle. This 
is generally the principle of the chamber-plug, which 
haa been superseded by the solid breecUng of the 
celebrated Mr, Nock, and the improvement of the still 
more celebrated Mantona. In this plug the breeching 
is literally solid, with the exception of the touch-hole, 
and a small perforation, which, when the piece is 
charged, becomes filled with powder, the ignition of the 
main body of the charge taking place in a part of the 
barrel considerably removed from the touch-hole. 

The next process is that of stocking. The right 
performance of this operation ia a matter of great im- 
portance in the estimation of firat-raie sportsmen, though 
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inuch lesa thougliC of in the routine manufacture of 
commmi guns. Ctibne! Hawker says, " the length, 
bend, and casling of a stock rauat, of course, be fitted 
tt) the shooter, who should have his measure for them as 
carefully entered in a gun-maker's books, as that for a suit 
of clothes on those of his tailor. He has then only to 
direct that his guns may be well balanced, to do which 
the maker fill introduce lead, in proportion to their 
veight ; EC) that, on holding each of them flat on the 
left hand, with the end of the feather-spring about half 
an inch from the little finger, he will find a sutGcient 
equilibrium to make the gun rest perfectly Etead<^ on 
the hand." Slocks are most commonly of walnut 
■vrood ; but in some of the finer pieces American maple 
is used, which, from the peculiar character of the grain, 
presents, on being stained and polished, a most beautiful 
appearance. Preparatory to being fitted to the slock, 
the barrels are passed through the hands of a workman, 
who files and shapes the breech so as to suit it for in- 
•ertion in the wood. The stocking- room is fitted with 
vices, planes and chisels, and gouges, brace and bits, 
nipa, files, and, in fact, the tools usually found in a 
cabinet-maker's shop. The stock being already sawn 
inia shape, the workman with great expertness and 
accuracy, by means of his tools, ploughs out the gutter 
for the lodgment of the barrel, and cuts the recess for 
the lock, fitting both with so much precision, that the 
metal parts adhere with tolerable flrmness in their places 
to the wood without any fastenings. The piece in this 
■late ia carried to another workman, by whom it is shod 
wilh brass, the trigger guard and other brazen ornaments 
let into the wood, and every article bored and fastened. 
with appropriate screws. The whole is now taken to 
pieces, the brass work filed all over, ami got up lo a 
polish by means of buffing or burnishing, and the 
barrels are Bnally sent to be finished. 

When barrels are required to be bright externally, 
they are commonly transferred, in the state last men- 
tioaed, to women who file them all over with smooth 



ilea, and afterwards operate upoD them with a humislrKF 
of hard polished steel, bo as to produce a considers^. Iile 
lustre of surface. The maintaining this beautiful pt>> iA 
DD the barrel of his musket long constituted uu iocsdii- 
siderable portion of the lahour of the soldier when T7Ut 
upon duty : to him who has merely to make his appear- 
ance on parade once or twice a day this stlention is ao 
great matter ; but to the man on actual service, the time 
and toil required to perform the task alluded to consti- 
tute a harassing addition to the fatigues and dangers 
of the field. This was so sensibly apparent to the 
duke of Wellington during liis Peninsular campaign, 
that his grace dispensed the men under his command^ 
from the performance of this irksome attention, b^ 
allowing all the musket barrels to be browned; and- 
hence, when a soldier spake to his piece under the sorae-^ 
■what endearing appellation of " Brown Bess," he tnewi* 
something more than a mere compUment of attachment 
lo his firearm. 

For browning iron the following method has been 
published: — §, Nitric acid, half an ounce; sweet spirits 
of nitre, half an ounce ; spirits of wine, one ounce ; 
blue vitriol, two ounces ; tincture of steel, one ounce. 
These ingredients are mixed, the vitriol having been 
previously dissolved in a sufficient quantity of water, to 
make, with the other ingredients, one quart of mixture. 
Previously to commencing the operation of browning a 
gun-barrel, it is necessary that it be well cleaned from 
all greasiness and other impurities, and that a plug of 
wood be put into the muzzle and the vent well stopped. 
The mixture is then to be applied with a clean sponge or 
rag, taking care that every part of the barrel be covered 
with the mixture, which must be exposed to the air for 
twenty-four hours, after which exposure tile barrel 
must be rubbed with a hard brush, to remove the oxide 
from the surface. Thia operation must be performed a 
second and a third time (if requisite), by which the 
barrel will be made of a perfect brown colour. It must 
then be carefully brushed and wiped, and immersed ill 
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a which is helil in lolarjon a quantiry 
of alkaline matter, in order that the ac'ion of the ndil 
upon the barrel may be destroytJ. The barrel, when 
taken from the viaiet, rnusl, after being rendered per- 
ftclly dry, be rubbed smooth with a humiaht'r of hard 
' , and then healed to about the temperature of 
boiling water. It will then be ready lo receive a varnish 
mule of the following materials : — Spirits of nine, one 
qourl ; dragon'a blood, pulveriied, three drachms ; shell 
Ise, bruised, one ounce ; and after the varnish is perfectly 
irj upon the barrel, it must be rubbed with the buriushet 
to (ove it a smooth and glossy surface. 

IVIiile the barrel is undergning this final process, the 
MOek with all its furniture is likewise being finished ; 
fhe wood is stained and varnished, and the iron burn- 
ished ; after which, the piece being completely screwed 
together, ix ready for delivery at the warehouse. Muskets, 
when sent abroad, are packed in cafes, coniainirig 
tneiity-tive pieces each. 

Bewdes the ordinary musket, there has been of hte 
jevs introduced into the mililATy service a more curious 
and murderous firearm called the rifie, and by the 
French, in whose hands it was formerly turned to dread- 
nrquebuse ray^r, its use in war being 10 
ind others picked out of the ranks by the 
keen eye and unerring hand of men trained to the duty, 
«id designated riflemen. H-amanity shrinks at the 
Uea of thus selecting, with personal precision, and for 
; death, even the enemies of our country, and 
mrely the practice ought to be condemned and uhandoneil 
\lj every civilised nation. The wea;H}n itself, which 
ha* usually a small bore, owes its pecuharity to certain 
lines or exiguous canals within the barrel running in a 
vermicular direction, and more or less numerous, or 
deeply indented, according to tile fancy of the artificer. 
With respect to the word itself, James, in bis Military 
Dictionary, observes, that it does not appear to bear any 
other analogy to our common acceptatiim of the verb, 
than what may be vulgarly apolied to the c 
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practices of riflemen. It is, on the contrary, moie 
immediately coDnecIed, in sense and Bignification, tritfa 
an old obsolete nocd to ray, to stieak, which comes 
from the French rayer. The rifle posBesses over iae 
common barrel many adTantageE, atcribulfd to the 
threads or rays with which it is indented. The threads 
in Euch a manner, that the line which 
□ the light side of the breech, tenninalee 
on the left at the muzzle, by which means the bill 
acquires a rotatory movement, revolving once and a half 
round its own axia before it quits the piece, and then 
boring through the air witl) a spiral motion. It is wdl 
known that cannon balls, and shot out of common 
barrels, are impelled in a different manner. 

According to the same authority, the rifled barrels 
used by the Americans, during the war of independency 
contained from ten to sixteen rays or threads ; some had 
as few as four. Some persons have imagined that those 
of sixteen rays were the best, from a supposition thi^ 
by the air collapsing in the several grooves, the ball 
obtained more velocity, Mr. Robbins, however, seeiDB 
to differ in opinion, particularly with respect to the 
depth of the grooves. He observes, in his tracts ou 
gunnery, that whatever tends to diminish the friction of 
these pieces, tends, at the same time, to render them 
more complete ; and, consequently, it is a deductitm 
from hence, that the less the rifles are indented, the 
better they are ; provided they are just sufficient to beep 
the bullet from turning rouml in tlie piece. It likewise 
follows, that the bullet ought to be no larger than to be 
just pressed by the rifles ; for the easier the bullet 
moves in the piece, supposing it not to shift its position, 
the more rapid and direct will its Sight be. 

It is necessary that the sweep of the rifles should be, 
in each part, exactly parallel to each other, olherwiie 
the uniformity of their effect would not only be di»- 
turbed but counteracted. Some of the rifles of the 
backwoodsmen or sijuatters of Indiana, are upwards of 
four feet long in the barrel, and carry so small a ahol. 
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diM BomeCimes upwardK of 100 of them go to the 
pound. The Tyroleee likewiEe use rifles of exceedingly 
imill calibre, ami, like the Americans, are very expert 
Kisrbmen. A wril«r, in the United Service Journal, 
*ho appeared to understand the subject, recommended, 
lame lime ago, that a musket considerably lighter thttn 
ihai ii present in use should be adopted by the Britiah 
iiifintry, After stating the undeniable fact, that there 
■a ao country where the munufaclure of arms is so well 
Understood as in England, and where the beauty and 
Bucellence of the guns for Eporting are coniequently un- 
Wiiljed, the writer alluded to thus proceeds ; — " When 
~k iportsman examines his arm, the flrst thing he does 
4 to latisfy himself that the action of the lock is quick 
•ndeaay; that the piece ehoots with the necessary ac- 
dncy; that it comes cleverly up to sight; that the 
fcoul, length, and thickness of the stock suit hira ex- 
actly; that the weight is precisely what he requires it 
w be, and thai it is well poised in the hand. If the 
arm is deficient in any of these particulars, he immedi- 
iKly rejects it as unserviceable. Let us now try the 
DJDtket by this standard, and we shall find it deficient 
in every particular. These may seem trifles to many, 
(0 me it appears that the fate of kingdoms very much 
depends upon ihem ; and that the most extravagant 
\omg that has ever been thought of, is that of giving 
inferior arms to troops even upon the score of profit and 
A member of the Chamber of Deputies lately 
pnxluced an English and a French musket, to show the 
mperiority of the latter ; and, although it seems to have 
caated some surprise to see such a weapon in such a 
place, his conclusion was quite correct. It is not enough 
we should be equal to other nations in the arming 
ur troops, we ought lo be decidedly superior to them, 
because we have the means of being so ; and the Btttish 
musket, in the present slate, can be regarded in no other 
light than as a reflection upon the age in which we live," 
Perhaps the foregoing conclusion is somewhat (oo 
(weepiug ; but let us hear what is the remedy proposed. 



"Under these circumalancea," proceeds our military 
authority, " as the principlea upon which » soldier and 
Eport^nian act are precisely the same, I conceive that 
they should be armed as much alike as circumstances 
will permit. I would, therefore, give to the former & 
light percuBsian gun, thirty inches long in the barrel, 
and weighing from seven lo eight pounds, which ex- 
perience has proved to be the most handy for an ordinary- 
sized man. The calibre to be reduced to twenty-two 
balls to the pound, and loaded with a drachm and a half 
of the best cylinder powder ; by which arrangement the 
soldier would fire three rounds instead of two, and 
carry 100 rounds of ammnnition instead of thirty. 
The ramrod not to be turned in loading, but used as 
that of a rifie. Instead of a bayonet, I wnuld recom- 
mend a very light rifle sword ; for as soon as a bayoitet 
IS fixed, accuracy of iirlng is at an end. I am aware it 
will be immediately ol^eeted by many, that by shorten- 
ing the musket the efficiency of the bayonet, that irre- 
sistible weapon in the hands of an Englishman, is at 
once destroyed. In reply to this objection, I may at 
once frankly stale, that I have no great faith in the 
bayonet : to trust to the bayonet, instead of Are, is Co 
go back to an age prior to the invention of gunpowder. 
Another objectiou may, perhaps, also be stated in re- 
ducing the cahbre of the musket. The ball now used, 
of fourteen to the pound, will, no doubt, InHict a more 
severe wound than one of twenty-two ; but we find, 
from experience, that sixty rounds of ammunition ia not 
enough, and the soldier cannot carry more of that size. 
In skinniahing, it is fired away in an hour and a half; 
and at Waterloo some regiments had to stop their fire in 
the heat of (he action. F.ven when a supply is at hand 
the difficulty of distributing it lo troops in action is 
very great." 

Scarcely any thing can more strikingly illustrate the 
vast extent of our local manufacturers, and the freedom 
of dealing in an article, upon the export of which the 
political existence of continental states, and even the 
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&ily of our country might depend, than the gun 
trade of Birminghuni. ^Vhenever wBrlike movement? 
tie MTJOualy contemplated abroad, the great Warwick- 
ehire workshop is resorted to, and customcra are wel- 
comed according to their means of pajmetit. The arms 
which Holland and Belgium employed in the recent 
struggle, — or radier, perhaps, tliase (hat might hare 
been required had the two countries been allowed to 
continue the contest, — were only not furnished by (he 
Birmingbani gunemith because neither the Dutch nor 
Flemish agents could give that security for payment 
trbich was required. Poland, loo, unhappy Poland ! 
pending the struggle that for the present has decided 
the fate of that country, had ita agents in Birming- 
hma, with an order for 50,000 stand of arms; but the 
singularly novel and unsafe conditions required of the 
msnufacturers, — namely, the safe delivery of the arms 
in Poland I stood in tlie way of a ratification of the 
contract. Attempts were made by parties to meet the 
emergency ; and many cases filled with iron piping were 
•nested in transiiu, the continental inspectors perceiving, 
at once, tlie difference of manufacture between lubes for 
the conveyance of gas or water, and those for the dia- 
chtrgc of powder and ball- 
E'en the British government itself, if we may admit 
the authority of a Birmingham journal, has no objection, 
under certain circumstances, to resell arms purchased 
ftom Birmingham to other countries. It appears that, 
in November, 1 830, the French government despatched 
agents to Birmingham, where they were led to mider- 
Btand they might, upon the instant, purchase from 
400,000 to 500,000 stand of arms. The contemplated 
uae of these arms was the equipment of the national 
guard. Upon enquiry, however, the French agents 
found they were mistaken as (o the amount of ready- 
made muskets ID be obtained in Birmingham; and 
were, in consequence, recommended by the raanufac- 
torers, to apply to the British government for assistance. 
Ever since the close of the war, a large depot of arma 
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had been cslabilBhed in the Tower ; and it waa known 
to some in the trade, that of this warlike stock the gi>> 
verntnent "were desirous lo dispose. Accordingly, the 
French agents adopted this advice ; and immediatelj 
entered into a ntgcitiation with the English govemmeDt, 
At first their applicatioTi appeared to be decidedly nu^ 
cessful; hut subsequently, owiug either to the un- 
setlled state of Ireland, or the commotions and threaten- 
ing prospects of our own country, the goTemment 
decUiieil to part with the arms, and the negotiation was 
ahmptly broken off. This immediately led to a renewal 
of the correspondence "with the Birmingham manufac- 
turere; the principal agent, on the part of the French 
government, being no other person than Mr. Rothschild, 
the eminent capitalist and money-broker. The totd 
number required by the French government was 
140.000 stand of arms, part of which were manufac- 
tured by London housee. The whole of this contract 
was required to be completitd in seven months, 

The celerity with which fireBrms were manufactured, 
and the high prices paid to workmen in periods of excite- 
ment and demand, are strikingly illustrative of the per- 
fection to which our countrymen have carried this bran^ 
of manufacture. At Birmingham, during the war, it 
was understood that they made a musket ptr minute, and 
the contract price at which they were supplied lo the 
British government was 36*. each. A serious reductioii, 
however, took place when peace came ; so that the price* 
paid by the French, in the contract above mentioned, 
and which were considered liberal, were about 28 francs, 
or nearly 3.3s. each gun. For gun-locks, which lowaida 
the beginning of the previous year only Is. 6d. each 
waa paid, the manufacturers were glad at the end of 
1830 to give 2«. 6rf. 

About the period in question, and when the French 
contract excited considerable attention, especially in con- 
nection with the report that the order was for 1 ,400,000 
stand of arms, a London newspaper asserted that the 
Birmingham manufacturers would require fourteen yean 



tu ibe completion of m extensive an onler. The jour- 
Bil vhoae luthority is before quoted contradictB this 
•WunptioD, and on aaliBfaotory data ; for it appears, by 
R&renee to a table in Mr. Farsona'a pumphlet on the 
Buufactuie of firearms, that, in the year 1813, there 
»m fabricated in BinniiighaTn, for the Board of Ord- 
lutiK, not leas than 320,643 etand of arms, and in 1813, 
*88,74l. From the staitment set forth in this pamphlet, 
"Dm Bnthorieed returns, it further appears, that from the 
^r 1804 to ] 8 1 5, more than two-thirdt of the firearms 
'S'de for the Board of Ordnance, during the war, were 
Dsde in Birmingham. Allowing for the reduction in the 
'■ninberof bands nhich has necessarily taken place within 
"e>e few years, there is no doubt but at the present time 
"■e manufacturera of BinningliBm could set up 300,000 
'^d of arms per annum, while those of London would 
Produce from 80,000 to 100,000. 

It will readily be coni^eived that the fluctuations con- 
*quent on such an important but variable trade must 
'* productive of serious inconyenienees to ihe workmen, 
'tid even to the town of Birmingham. Such is the fact; 
^lld, awing to the comparative extinction of the trade, 
^ce the close of the war, the operative departments have 
^Aen been abandoned by the workmen, for other more 
Certain and permanent lources of employment and sub- 
^stence. But when there has been any stir, as with the 
Contract before mentioned, these men, elated by the 
temporary prospect, generally in numbers return to their 
cdd aTocationf. 

Ab the bow and the javelin, those ancient weapons of 
British warfare, have been entirely superseded in modem 
military science by the superior firelock rausket, so the 
picturesque diversion of hawking, ao distinguished in the 
field sports of our ancestors, has no less given way before 
the murderoua fowling-piece of the modem sportsman, 
Tfae high prices formerly paid by the gentry, for first- 
rsteand perfectly- trained falcons, have now-a-days their 
counterpart in the sums expended upon prime guns by 
celebrated makcn. Some of these pieces, as well from the 



Birminglifiin as the London makeri, exhibit a beautj of 
material, a perfection of workmanship, and an exactnew 
in their powers of execution, that must astonish everj 
person not conversant with such matlers. The most 
famouB metropolitan gunsmith is Manton, who holds & 
place in tbe eatimation of sportsmen like that of Andrew 
of Ferrara among the amateurs of awordmanship ; tbe 
Dames of the artists in each case having passed into s 
synonyme, indicative of the jierfection of tbe articks 
made, or reputed to be maiie, by them. 

The most interesting writer on the subject of fonling* 
pieces, and all matters connected therewith, is colonel 
Hawker, already mentioned, accounted one of the beat 
shots in England; and who, in his " ItlEtructioD to Spotts- 
men," has touched upon all points relating to guns and 
abooting, in a manner which shows how tliuraughly con- 
versant he is with the subject. The colonel gives a list of 
upwards of £fiy London gunmakers, from Mr. Joseph 
Manton, who charges sixty guineas for a gun, to others 
of less emittence; adding, however, with reference to the 
whole, that "guns of a common size are now brought 
to such perfection, that a person who is content with 
being tolerably well served can hardly go amiss in 
chooxing bis gunmaker." 

Besides the numerous reputed manufacturers of fire- 
arms in Loudon and Birmingham, there is hardly a town 
of any size in the kingdom that is without its gunmaker. 
These provincial artists, although not unfrequently indi- 
viduals of first-rate ingenuity as workmen, never entirdj 
jabricate the articles sold by them. Obtaining tbe bar- 
rels and the locks from tbe regular houses, the business 
of the country gunmaker is mostly to stock and fiuisb 
the piece in a superior manner; and more especially to 
clean, repair, and alter the guns of gentlemen in his im- 
mediate neighbourhood. He is Ukewise a dealer in all 
tbe necessary accoutrements of the sportsman, — powder, 
shot, percussion caps, and to forth. 

The manufacture of gun-locks is a separate branch of 
tbe trade, and gives employment to a vast number of 
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ids, at and about Walverhampton. Although those 
cororoonl; in use in the military service exhibit the prin- 
dple upon which the ordinary lock is constructed, there 

nunoerous diversitieB in detail introduced by difii;rent 
gnnmakers, some of which are the subjecls of patents. 
The three prime conditions of a good lock, are, I . that it 
worki easily atiil efficiently ; 2. it should not be liable to 
go off at balf-cock, or otherwiee accidentally ; and, S. 
that its discharging the piece, on pulling the trigger, 
should be certain. From the superiority of modern work- 
monship, there are few expensive locks, the mechanistn 
of which Joes not admirably fulfil the first of these 
conditions ; complaints on this head are, therefore, ex- 
ceedingly rare. As colonel Hawker observes, " Any 
comment on the perfection to which this part of a gun 
!• now brought would be quite redundant. Notwith- 
standing, however, that almost every cnunlry fellow can 
turn out a tolerably well filed lock, yet few even in town 
have the knack of making the springs to go so pleasant 
ID the touch, and (if I may use the expression) feel so 
Mly, as those made by the two Mr. Mantons„Mr. E^, 
Mr. Nock, and some few others ; I mean, that many, 
even of the best finished locks, have an unpleasant harsh- 
ness, which is not only disagreeable to feel, but, by 
reacon, not so steady to action." \V^hat had been gained 
by modem ingenuity, in the dehcate operation of the 
lock, must, unhappily, have been altogether added to the 
amount of danger always inseparable from the use of 
firearms, were it rot that the means of security, to an 

loat equal extent, have likewine been superadded to 
the latest improvements. The best known of those con- 
trivances which have been resorted to, in order to prevent 
the accidental explosion of firearms, is the slide bolt, so 
commonly noticed in the best sort of pistols, and occa- 
(ionally of guns also. This bolt, by means of an external 
Imob moving over a groove in the plate of the lock, is 

de to pass through the tumbler of the cock inside, and 
in some cases through the tail of the hsmmer also ; thus 
preventing at once the piece from exploding, and powder 
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being lost out of tlie pan. The Imit perfectly secures the 
lock from operaiion, while pushed forward ; it requires, 
faowever, to be withdrawn previouslj to firing; a consi- 
deration which sometimes leads to omissions in restoring 
it, when the piece hag been cocked without firing. 

In 1804, Mr. Dodd, of Portland Place, London, re- 
ceived the silver medal of the Society of Arts for his 
improved gun-lock, constructed on a principle by which 
it is rendered so perfectly secure at half-cock as to pre- 
clude the possibility of its tiring in that state, by ac- 
cident, violence, or design ; thus possessing all the 
advantages of stop or bolt locks, without their incon- 
veniences or complicated construction ; having, more* 
over, not one piece of machinery more than is used in 
the simplest form of locks. Other advantages claimed 
for this lock are, I, that the more the tri^er is pulled 
at half-cock, the more secure against firing the piece 
becomes ; 3. the lock cannot possibly catch and stop at 
the position of half-cock, when passing from the whole 
cock, and thus miss fire, — a serious inconvenience in 
locks of the usual construction ; 3, the improved lock 
is much less liable to be out of repair, as it possexsea 
four times the strength of common locks where the lat- 
ter are weakest, and equal strength in other parts. The 
following cut (_/fj. 98.} will convey a distinct idea of 
Mr. Dodd'simprovement on theolcl lock: — Arepreaente 
p- i,a the tumbler, moving on the 

pivot of the cock; B the 
sear; C the sear spring; D 
the trigger. All the parts 
\ are in the position of half- 
cock. From the slightest 
inspection of the figure, it 
must be evident that, in 
Cdnsequence of the firm lock- 
ing of the sear in the tum- 
bler, the gun cannot pos- 
sibly go off ; and it is equally 
apparent, that any attempt to pull the trigger can only. 




hf poBhing against tbe tail of the sear, render the chance 
of an explosion, as it were, etill more impoBsible. When 
it is wished to put the gun in a poaitiou for firing, b; 
pulling back the cock, the hooked point of the sear B 
vill be placed in a little nick at the lop of the tumbler 
A, and, consequently, the tail of the sear will be ail- 
Tsnced so as to jield Co the operation of the tri^er, on 
almost the least possible pressure of the latter. 

The discovery of a method of discharging firearms 
by means of an explosive mixture, so its to supersede 
the use of powder as a. priming, has led to an alteration 
lo the construction of gun-locks, hardly inferior in no- 
velty to that which took place on Ihe substiluticn of the 
BiKletn flint for the ancient fire-match. In the improve- 
ment referred lo, the pan which contained tbe prime 
powder, is superseded by a small upright nipple, or 
cMmney, the perforation of which coincides with the 
touch^hole of the barreL The cock in its acdon and 
geaeral figure remains unaltered, except that, instead of 
die damp-bits to hold a flint, it has a short snout 
adapted lo fall exactly upon the top of the nipple al- 
ready mentioned. To fire the piece, a little cap of 
copper, about the thickness of a small quill, and one 
eighth of an inch deep, containing within a drop of the 
preparation afterwards described, is placed upon the 
nipple ; by a smart stroke with the hammer of the cock 
npon the capsule, the mixture instantaneously detonates, 
and communicates with the charge in the barrel. 

Although the detonating locks have now so generally 
superseded the common locks in the fitting up of ex- 
penuve guns, it is not uncommon for sportsmen to 
have duplicate locks of each conatnicCion, so as to 
apply the one or the other interchangeably and at 

Cannon are generally fired by means of a match, es- 
pecially in the field ; to the great guns, however, on 
board a man-of-war, is not unfrequenily fitted a lock, 
the trigger of which is pulled by the aid of a rope 
attached thereto. A percussion lock for firing ord- 



nance hat been invented by captain Henry Dehnel, 

of tbe royal Hanoverian artillery. This lock consists 

of a hammer in the form of an S, or swan neck, one 

end of which works upon a steel pin in a joint at- 

I tached to tbe cascabel or tail of tbe gun. This hammer 

I la detuned and liberated by means of a rope attached to 

I its nfck ; snd the exptixling strolie takes plaee upon i, 

t amall bridge, which is let into the vent field, and nhicli 

I receives the copper arm of a detonating tube. The acU 

I vantages claimed for this lock, are, simplicity of con- 

L ittuction, the ease with which it is fastened to the gun, 

\ the security derived from Its position, and the fpct of 

I the veat remaining free, bo that tlie piece can be fired 

I without interruption, either iu the ordinary manner or 

I with the percussion lock. 

I As the discharging of fowling-pieces by an appli- 
I cation of the percussion principle has now become 
I ilmost universal among sportsmen, and as the same 
I mode is largely adopted in the use of every description 
1 of guns, we shall close this article with an extract jrom 
Ik" neport on Fulminating Powders, capable of being 
I iUL<d as Priming for Firearms, by MM.Aubert, Pelisda', 
I and Gay-Luseac." This interesting article originally 
I appeared in Annalea de Chimie, Sept. 1829, and the 
I tranalalion below quoied was printed in the Repertory 
[ of Arts the year following. A great number of powders 
I which fldminate by a blow are known ; but with respect 
I to their application to firearms, those of chlorate of 
I potash and fulminating mercury atone deserve parliculat 
I attention, the others presenting too many inconveniences 
I oi dangers in their preparation and employment. 
I Powder, with chlorate of potash, is an intimate mix* 
I Hire of sulphur, charcoal, and chlorate of potash. The 
[' sulphur or the charcoal may be suppressed on subatitut- 
I ing inflammable substances, but the powder then loses 
I more or less of its power. At the suggestion of Ber- 
I thollet, the discoverer of chlorate of potash, the manu- 
I fkcture of this ponder was begun in 1 7^6, at Essonne ; 
[ but an explosion, followed by the most serious accidents, 



^^^^^Hpsed it to be abandoned. This compoidtian ii 
^^^^^He thui tlie best powder made with tallpetre ; 
^^^^H^ lendert the trial-mortar unierviceable, by pi 
^^^PIBg the chamber, and producing deep cracks in i 
litaployed by M. Welter, at Meudon, to fill bombs, 
which he caused to cxptude burled in the earth, ii c 
Hontly broke them iota uniform pieces of the size c 
eheiUiat, whilst the pieces of other bombs, titled » 
xmunon powder, and placed in the same circumstances, 
■ere much leas numerous. 

The property which this powder possesses, of being 
inflamed by a blow or a stroke, determined hi appIJci 

, as priming, to percussion guns ; but it soon gave 
place to fulminatiug mercury, on account of seven 
conveniences attending it, the principal of which ai 
niiBe great foulness, and to have a corrosive actii 
iron. Various methods have been tried to neutralise the 
effbct of the acid ; but the mast successful results n 
KCMnpanied by such a diminution of ihe explosive force 
of the mixture, as to have led to its discontinuance as a 
priming for firearms. 

Howard's powder, or fulminate of mercury, is at pre- 
■eni generally employed for the guns of sportsmen, on 
ICcount of its easy inflammation, and its inaction upon 
It is a Silt formed of Ihe suboxide of mercury, 
a peculiar acid called fulminic, consisting of t' 
IS of cyanogen (nitrogen and carbon), two of oxygen, 
two of the elements of n 
rition of this powder has been known, it has been named 
faiminate of mtrcury. IVTien it detonate* by a blow o; 
by heat, the mercury and nitrogen are set at liberty il 
'le state of vapour ; and from the carbonaceous deposit 
obserTed on the surfaces on ntilch it has been made to 
detonate, it is very probable that half the carban which 
ntains forms, with the oxygen, carbonic acid, and 
that the other half is deposited or dispersed. 

Tile fulminate, when dry, detonates very readily by 
I blow of iron upon iron, a little less readily by a blow 
vilh iron upon bronze, still a 11 ttle lees by that of marble 
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on glass, marble on marble, or );lasSDn glass; it 
however, wiih eufficienc facility in these different 4 
cumstanceH. to be almost sure of causing the explo' 
at every blow. The blow of iron upon lead in6iraei 
but with great difficulty, and that of iron upon iroof fl 
quite itieSectua.1. 

The fulminete always inflames easily by Jric 
especially bj that of wood against wood. It detODatei^ 
less readily by that of marble on marble than of iron 
upon iron, and lastly, of iron upon wood or marble. 

The fulminate which has been pulverised detonates 
■with more difficulty, particularly by friction, than that 
which is in crystals. Moistened with five per a 
water, the fulminate loses a great deal of tl 
hility : it detonates, however, with the blow of iron on 
iron; but the portion struck burns alone, and without 
flame, nor does it communicate inflammation to that 
vhich is not struck. 

If the fulminate be mixed with ten per cent, of water, 
it will be still more difficult to inSame it. It disappean, 
however, by a blow of iron upon iron, but without flame 
and noise : the part struck bums alone, and projeett die 
Other. Moistened with thirty per cent, of water, it alill 
detonate:!, sometimes tmder the muller (wood on marble), 
during the manipulations ; but the detonation is partid, 
and is not communicated to the rest of the mass : the 
muller is merely raised under the hand of the workman. 
According to the new arrangements adopted in the ma- 
nufactory of priming powders situated in the plain ot 
Jory, near Paris, since the explosion which entirely de- 
stroyed it, more than 200,000,000 of caps have been 
manufactured at that establishment, without any otiier 
accident than a piece of marble broken under the muller, 
as above mentioned. More than 1,300,000,000 per- 
cussion caps are now made yearly in Europe, requiring 
396,000 lbs. weight of copper. 

The character of the powders eminently inflammable 
is to detonate at the moment of their inflammation, even 
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wkn only very small quantities are eiDplnyed, and to 
act on surrounding bodiei as a moving power actuated 
bj' great Telocity, The best ma^e common powder is 
aircmdy far from having such a rapid inflammability as 
MoiaMe of mercury, and especially as fulminate of sil- 
Ter; aud do firearms, loaded wilh either of these fubniu- 
Ue«, wilh the same charge la common powder, can resist 
tbeir explosive action, although the volume of elastic 
fluids produced in the first case is smaller than in the 
second. Whatever charge of the fulminate of mercury 
mty be put into a firearm made with the known metals, 
it will speedily be destroyed i for during the charging 
of the primings or matches with the fulminate weakened 
with common powder, the punches of tempered coat steel, 
■with which the powder is pressed to the bottom of ihe 
capiules, are speedily fiurowed by the explnsions which 
oceor every moment, although the gases produced have 
K free passage by the sides of the punches. The report 
detaila a series of experiments which place in a striking 
of view the rapidity of explosion and irresistible 
povrer of this singular composition. 

The quantity of fulminating mercury necessary for a 
ptiming is so small, thai it is in a matmer unmanageable; 
BDd this circumstance naturally led to the expedient of 
mizlDg it with common powder, to increase the bulk of 
the priming : but this is not the chief advantage of the 
niistare. Pure fulminate of mercury communicates in- 
don to powder but with difficulty, and at much 
distances than when It is mixed with bruised or 
wry fine powder : (his is 8 consequence of the inatanta- 
aeonsnesB of its inflammation. If it is alone, the ex- 
^osion is too rapid, and the heat is carried oS* too sud' 
deoly to explode the powder ; but if it is intimately 
mised with very fine powder, the latter is carried to the 
charge while in a state of ignition, and sets fire to it. 
Id the trials of mixture of the fulminate with various 
Hibstatices, made rather with a view to preserve the 
primiDg from humidity than to change the composition 



of the powder, it was found that man; were unfavour- 
able to ibe explusbn of the fulminaie^ although mixed 
with it only in very small proportions : suth are oil, 
tallow, resin, and wax. 

Of the different sorts of priming liitherto employed 
in France, there have been used, 1st, the fulininating 
powder in grain ; 2d, the powder in paBtilles covered 
with lead or paper ; 3d, the powder in grains varnished ; 
4th, the waxvd primings; 5th, the caps or capsules; and 
6th, tube primings. The powder in grains is very dan- 
gerous, for the explosion of a single grain determines that 
of tht whole mass. It is almost entirely disused. The 
other primings have not the same inconvenience, having 
a covering in common ^cith those called waxed, and with , 
caps, which are almost the only ones in use. I 

The waxed primings were in use with BportsmeD 
when proposed by M. Vergnaud for the infantry. Every 
one contains three centigrammes (nearly half a grain i 
English) of fulminate of mercury, and one centigramme i 
of bruised gunpowder, and are enveloped with a coating I 
of wax applied by hand, which defends them very well 
from the action of moisture, and prevents them from 
exploding simultaneoUBty. They fix also very readilf 
to the pan, and may be easily and safely carried, proleel- 
ing them from the heat of the eun and of other bodies 
which might determine their a^lometation. They have 
the inconvenience of causing great tbulness, and giving 
a little more smoke and smell than cap primings. Theii 
present price in commerce is about seven franca pet 
thousand. 

The cap primings are most in use at present, and 
form at least py per cent, of the consumption : those 
for the guns of sportsmen contain in each priming 0'017 
grammes of fulminate of mercury, mixed with siX'lenlha 
of its weight of bruised gunpowder. These priming! 
very well resist the action of humidity, and talie fire 
after several hours' immersion in water. 

Their very regular and solid form allows of their being 
fixed on the chimney of the touch-hale by mechanical 
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»ena, which will be very advantageous for military 
hiili. Id ill e explosion, [heco[iper cap is torn — some- 
nmn divided am! projected,' but by hollowing the head 
nt ihe percussion hammer, the copper is no longer pit*- 
^led except towards the ground. 

Tie copper caps are made hy means of a fly presa 
*itii great rapidity. The primings sometimes take fire 
Mvg the manufacture! but the inflammation com- 
Mimicates but very rarely to the small number of those 
under manipulalion. They are easily carried, and with, 
nu danger. Their prraent price in commerce is S^ 
atati per thousand. 

Cast iron being comparatively a weak metal for re- 
filling extension, such as that produced by the explosion 
*f gunpowder, various attempts have been made to in- 
Inxluce wrought iron instead. Greater success hai, 
iiiHveTer, attended the efforts which have been made to 
improve tlie metal. In Belgium they have prepared 
[ iron for guns with coke and wood. One of the 
la cast from this metal stood 2,1l€ rounds, and then 
3,647 iminds, without much injury to the touch-hole 
snt; whilst one which had been twice "rebouched" 
Hood 6,003 rounds without injury. Few guns will 
I more than SOO rounds. We learn, however, that 
6te guns on the English batteries at St. Sebastian were 
fired 2,700 rouniie. but "you could then put your fiat 
'mo the touch-holes." 

Rifles, guns, and pistols, loading at the breech, have 
Ken lately introduced. The needle gun, as it is called, 
IM the breech opened by merely turning down a lever. 
The cartridge, with a patch of percussion powder in the 
end, is then ])laced inside the breech, which ia again 
i, and the charge fired by pulling the trigger 
which projects a needle against the patch at the end of 
the cartridge. Colonel Colt's revolving chambers ex- 
cited at the Exhibition much attention. In these pis- 
tols and rifies, when the hammer is down, it rests be- 
1 two of the pillars, which prevents the breech from 
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turning, and secures it from accident. At half-cock the 
breech is freed, and can be turned round by the finger 
for the facility of loading, which is very quickly done 
by means of a jointed ramrod, the upper part of which 
acts as a lever to force the bwer part and the chaxge 
into the chambers. At full cock the Inreech is brought 
with a cap under the hammer, and each charge can be 
fired as rapidly as one can cock and pull the trigger. 



lb 



Tbb whitesmith, or brightmiiih, as the term implies, ii 
■n artificer who makes and finishes articles chiefly in 
m or steel with a bright EurfacCj by means of the file 
d the turning-lalhe, in contradistinction to the black- 
vnith, who furnishes the productions of his forge either 
Tough stale, as from the hammer, or, at most, as 
blackened over with smoke or pitch. Originally, ibe 
whileamith fabricated many of those articles for domes- 
tie use, as fire-irons, fenders, grates, &c., which have 
: become objects of separate manufacture. A modern 
whitesmithery establishment generally comprises the in- 
fenuity and conveniences requisite for the production of 
(Tery description of work, from what is called black- 
midiing in its lowest, to what is termed machine. 
making or engineering in Its highest degrees. Hence, a 
Srst-rate whitesmith is not only required (o understand 
generally the qualities of common iron and steel, and 
Ihe methods of forging, welding, and otherwise working 
them; he must likewise have a competent knowledge of 
the principles of mechanical science, tlie laws and com- 
binationi of machinery in all the technical varietdes of 
their appUcation, and so much of mathematics as pertains 
'le accurate calculation and distributiun of force, mo- 
tum, friction. Sic, as may enable him to apply with 
success and economy all the understood theories of his 
business, and to direct him in the prosecution of new 
experiments. 

He should likewise be a lolerable draughtsman ; not 

VOI~ II. K 



only for the parpose of enabling him to comprehend rod 
correct my plan [hat mny be laid before him by hi* 
employers, but likewise to assiet him in rendering intd- 
ligihle to his workmen die deEigns of articleE (o be 
executed by them, tipon the possession of this latter 
talent a great deal occaiionally depends ; far it ia easjr 
: how comparatively imperfect, without the 
e of drawing, must often he the verbal instmc- 
mmunicated to the most intelligent working 
smilh, even hy an ingenious master ; and, moreover, 
how much time and trouble may often be wasted in 
giving directly to iron llie figure of the first crude idea 
as it rises in the mind, or even as it may have been per- 
fected there — for only a very litde esperience ia re- 
quired to tesch a man that certain pieces of work may 
appear to he very clearly laid down in the mind, though 
in the workshop they become of very difficult execution 

The practical operations of the whitesmith may he 
divided generally into forging, filing, boring, turning, 
and Bcrew-culling. The hearth, ajivU, and toolB con- 
nected therewith, difer in no material respects from 
those found in the common blacksmiths' shops. A 
whitesmith, when working at the anvil, unless the piece 
under tlie hammer should be very light, is assisted by a 
striker, who, as usual, widds with wondertid prension 
a sledge hammer. To turn out, after this operation, a 
piece of work square and i^ular, and exactly of the 
Fig. 29. 
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^sise requiied, is the pride of the wDikman. In for^ng 
round articles, such as bolls, axles, &c., the nhitesmilh 
mokes use of swages: these consist of a piece of steel 
somewhat in the form of a hammer head, A {^^. 29'), hav- 
ing a ha«el sUck twisted round ihe upper patt to hold by, 
and the face containing a graoTe suited to a correspond- 
ing hollow in the face of another and similar piece, B, 
placed in aliale in the anvil. In forging small spindles, 
the boEE, or lower piece, is permanently fixed upon the 
an<ril, and the upper one is made to riee and fall be- 
tween two grooved uprights; so that the workman has 
only to strike the swage on the head, with a hammer in 
me band, while he manages the heated spindle with the 
other. VPlien the work is to have a coDar or swell upon 
it, B ring of iron is either welded on, or the requieite 
sndl is eflected by means of a hollow in the groove of 
bosECB or swages, similar to those above described. For 
the better management of very heavy articles, a crane is 
fixed in the workshop, the arm of which traverses be- 
tween the fire and the anvil. 

No small portion of the credit and success of a white- 
smith depends upon his ability in using a file. There 
ia no tool in the management of which so little descerity 
is neieasary ; a good filer, however, is comparatively 
bat rarely met with. The difficulty lies in finding 
united in the same individual what the workmen under. 
itand by a true eye and a correct hand. The secret lies 
in so applying the file that the surface of the work, 
-when BO intended, shall be perfectly straight and flat, in 
opposition to that convexity which more or less diatin- 
guishes all ordinary fihng. Some adepts at their busi- 
ness will not only use the file so accurately that there 
■ball be no convexity, but actually a concavity of sw~ 
face, and that not merely on a large article, where the 
file being tapered may be supposed to describe the seg- 
ment of a circle, but on small goods, where the effect 
must be referred to extraordinary precision of stroke. 
In smoothing the surface of very large articles, they are 
operated upon, while red hot. by what is called a float or 
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rubber, being, in fact, a Eingle-cut file about b 
length, and stout in proportion, with a handle U i 
end, to be used by two i ' ' 

cut saw. The files used bj the wbitesmith upon 4 
work arc moBtly of the croKB-cut description, and & 
one another &om the roughest to the smoothest fl 
the latter being often used to give a finish t 
bj being placed acroBs it, an<i rubbed backward andfl 
ward, BO as to strip it lengthwise: with the finest q^ 
smooth files, oil is frequently used, though i 
cation would entirely prevent the cutting of an 
rasp, by caueing it to glide over the surface of the w 

In blBcksmiths' work, the pieces that cannot be COD- 
Tenienlly welded are generally riveted tc^ether by 
means of holea punched at corresponding distancec 
through the materials. The whitesnuth, on the othra 
band, mostly connects bis work by the mor 
and neat method of screws, either inserted int 
stance of the article, or passing through it, 6 
fastened by nuts on the side opposite to the sc. 
he is, therefore, provided with the requisite tools for 
boring holes of all sizes. This operation is commonly 
performed at the boring block, or boring stoop, as it 
is called in the North. Fii/. 30. will render perfectly 
intelligible the following description: — A is a stout solid 
Fig. 30. post of wood, fixed deeply in 

the ground, and rising about 
three feet above the floor; on 
its upper end is fixed a massy 
hoop or frame of iron, with 
four large screws, each furnished 
with nuts and washers, and pro- 
jecting two and two in opposite 
directions; a strong bar of iron, 
k perforated at each end, being 
fitted upon and allowed to tra- 
e freely each pair of screws, 
:. These screws and cross- 
bars are designed to act as gripa 
to detain on the one side the irticle to be bored. 
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other, to support a, slout stem or pole of 
which ia made to slide the arm, E, at the 
which a screw paHses through a swell, so as 
keep to its work a drill, turned by means 
crank handle, F; the operation being very si' 
Riibr to Uiat perfonoed by the joiner when boring with 
I brace and bit. The point boring-iron or steel of the 
drill U well supplied with oil, that it may cut with the 
greater ease, and not become so hot as to sofiea it : cast 
iron is hnred without any lubrication of the piercer. As 
che perforation advances, the drill is still urged down. 
wards by meana of (he screw 6, at the end of the 

KBlB. 

Inhoringlargearticles, Bmachine(j^. 31.)isused, to 

wbich motion is communicated by steam or other power, 

■■d ibe pressure upon the drill so regulated that the 

boring proceeds without requiring immediate a: 

Fig. 31. 




A !a an upright rod or spindle of steel, about four 

feel in length, moving freely within bushes at B and C 

in the frame. At the lower end of this spindle is in- 

■eiled the drill, of any sixe that may be required, about 

Diiddle is the pulley D, over which paases a strap to 

nect it with the moving power ; and above the pul- 



134 



} 5TEEL UANttFACTURE. CHAP. VI. 



ley there is a swell, upon which, by ihe bearing of the 
lever E, a pressure is maintained sufficient to keep the 
drill constantly at work. This lever is of iron, bix or 
seven feet long ; the force vith which it operates is 
regulated by the position of the tnetal weight F. To 
the looEe end of the kver is attached a cord G, which. 
Fanning over the pullies m n, lenninates in a bob, H: 
by means of this string the lever is easily raised^ and the 
drill released from the work ; the work itself is attached 
to the cast-iron plate K, which is perforated for that 
purpose, and, by means of screws and grooves, adniila 
of being fastened in the most suitable position on the 
bench. In some boring apparatus, the drill is pressed 
to its operation upon the Buhstance to be bored, by means 
of a rack and pinion connected by a rod to the lever, 
instead of the weight F. Iron pump barrels, and other 
cylinders of the smaller sorts, which are required to be 
amooth and true inside, are bored by roeana of a Etout 
metal shaft attached to the turning lathe at one end, 
and having at the other end a circular head, nearly fill- 
ing the calibre of the cylinder, and adapted to recdve 
steel cutters, which are fastened with wooden wedgea. 
The article to be bored is placed upon a bed or frame, 
and by means of a weight or rackwork is made to ad- 
vance upon the cutters as the boring proceeds. 

The turning of the inside of steam-engine and other 
cylinders, so as to make them perfectly tnie and smooth 
for the working of pistons and other purposes, is like- 
wise denominated boring, and is performed on a prin- 
ciple analogous to the foregoing. 
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In the sectional view (fig.32.), A is a stout trundle or 
head of wood, its dze nearly equal lo the indde diameter of 
the cylinder to be bored ; a, e, i, o, are steel cutlere, of 
which there are eight, placed in grooves acrosa die block, 
and fastened by means of wedges. This cutter block ii 
conatructed to elide upon the hollow caet-iron shaft B, 
along each side of which there is a longitudinal groove : 
■o that, by means of a metal stoppr inaide, connected 
with the cutter-head by pins, the whole may be advanced 
or drawn bacic together. To effect this advaoce of the 
cutters, the rack C is passed down the hollow shaft, and, 
while one end bears againat the stopper, the projecting 
portion is subjecitd to the operation of the pinion D, 
which is made to act by means of the weighted lever E, 
The cylinder, the figure and position of which are in- 
dicated by the dotted lines, is placed upon bearers F G, 
and fastened by iron straps or girders passing over it, 
and screwed down upon the bearers. Its poeition is 
■O H^i"^'^! ^7 means of wedges and screws, that the 
cutter shaft is exactly parallel to lis inner surface. 
From this description it will be perceived, that when 
tihe cylinder is thus firmly fastened down upon its bed, 
and the cutter tube made to revolve upon its connection 
with (he prime mover at H, the rack liearing against 
the stopper inside will cause the steel cutlers on ihe 
block now pushed forward to act upon the metal, and 
thus, as the motion continues, accurately to bote out the 
inside of the cylinder to the exact diameter of the cut- 
ters. When one set of cutters has been passed quite 
throogh, they are removed, and others in succession a 
little larger, introduced, until the requisite size, smooth- 
ness, and perfection of bore are attained. There are 
TariouB other contrivances for boring cyhnders; among 
the rest, one which, by placing the casting In a vertical 
instead of a horizontal position, allows the metal which 
Im eui away during the operation to fall out at once, in- 
■tead of clogging the cutters, as it will do sometimes in 
nonxontal boring. 

The mo«l important and ingenious applica^on of the 

triiitegmith's skiUj if we except the manufacture of large 

K 4 
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■crrws (which, however, depeniU upon the same prin- 
ciple), U ronnecled with Uie art of turning; and per- 
haps tlieie IB no contrivance with which human inge- 
nuity has aided the dexterity of the handicraftsmsii, 
more entitled to our admiration than the lathe, — espe- 
tiallj when we talte into the account all tile improve- 
menta which thia useful machine has undergone, from 
itB gimplest and moat ancient form in the potter 'a wheel, 
to that adaptation of varied and complex mechanism by 
which not merely circular turning of the most beautifiU 
and accurate description, but exquisite figure-work, and 
complicated geometrical designs, depending upon the 
eccentric and cyclotdal movemeots, are daily produced in 
the workshopa. The engine. turning operations of the 
whitesmith are mostly confined to the production of 
circular work ; but in this, great precision of sise and 
form is ueually required, and not unfrequently consider- 
able beauty is attained in the execution. 

Aa there is no operation connected with the conversion 
of iron and steel, into the innumerable and complicated 
details of modem machinery, which is more in demand 
than that which is performed by the lathe ; it was to be 
expected that a machine, the aid of which has become 
ao vastly important, would itself receive a d^ree of at- 
tenlian corresponding with its relatire consequence : such 
has certainly been the case. Lathes, or turning- engines, 
of all sorts, have not only been brought to a high degree 
of perfection, by and for all classes of the regolai workerB 
in metais, but they are hkewisc manufactured to a large 
extent for sale, eiflier to suit professional tumors or ama- 
teurs ; and of the latter class, no small number are to 
be found in different parts of the kingdom. The lathes 
last alluded to are constructed upon a vast variety of 
modelB, either according to the fancy or ingenuity of the 
parties making them, or as suitable to the purposes for 
which they may be intended : some of them, as already 
slated, exhibit an indescribable complexity of parts and 
operation, and are calculated to produce reeulta of ain- 
gular delicacy, variety, and beauty. 



As, howe»er, the operaiion of turning, in its appli- 
cation to iron and Bteelj is one with which the white- 
Binith it large!; conrersant, even in the manufacture of 
lathes of all sorts, it will be proper to notice more par- 
dcularl; in this place the engines generally used hy 

rbmen of this class. By whatever means a substance 
capable of being cut can be made to revolve with a 
drcular motion about a fixed right line as a centre of 
motion, in such a manner as that, by the apphcation of 

cwl to any part of its surface, its inequalities shall be 
BO removed, that every part of the circumference shall 
be equidistant from that centre — the idea of a Cuming 
lathe is produced. Although, as above stated, great 
diversity and complexity have of late years been intro- 
duced into the manufacture of the lathe, yet the machine 
comtnon purjmses maybe constructed in a very sim- 
ple manner, aa, indeed, we often find it to be in common 
whitesmiths' shops. 

In Jig. 33., a is the front portion of a strong bench 
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length, Ifing exscd; parallel and at a small distance from 
each other, ao as to leave an opening between them: 
they are firmly screwed If^ether at the ends, and sup. 
ported in a horizontal situation by the two uprights b a, 
which rise from the floor about three feet, d is n frame 
of cast iron, consisting of a bottom plate attAched to the 
bench, and two upright ends or puppets which support 
the spindle. Through the back puppet s passes a stiff 
screw, the end of which contains a bole for the reception 
of the pointed end of the qiindle. The other, or front 
puppet, is furnished with two hardened steel dies, 
fitted so as to form a collar in which the neck of the 
spindle works : these collars are made to pinch the spin- 
dle neck more or less closely by means of the regulating 
screw at the top of the puppet. The spindle itself is a 
steel bar, twelve inches long, and finished with a point 
at one end ; the other end is exactly turned, so as to 
work steadily in the collar above mentioned, and finished 
with a Bwdl or shoulder; it is likewise screwed inaide 
and out at the end, the inside screw being intended to 
recdve the centre bit, and the outer screw to carry the 
diuck hereafter described. The pulley / is usually di- 
vided Inlo peripheries of three sizes, so as to regulate 
the speed according to circumstances. The spindle is 
made to revolve by means of a strap passing over this 
pulley, and about the wheel g, which is itself turned by 
the well-nnderstood contrivance of a crank axle and 
treadle : more commonly, however, instead of this foot- 
wheel, the iron turner, when not in a sitiiition to avail 
himsdf of steam power, has a much larger wheel fixed 
at a distance, which is turned by a labourer, by which 
raeaaa a more uniform slow and effective motion is ob- 
tained than that which is communicated by the foot. 

There are various descriptions of centre puppets ; a 
very convenient one is represented in the cut. it con. 
sists of an open box of cast iron. A, through the length 
of which passes the sliding mandrel t, at the end of 
which is inserted a steel point in a line exactly corre. 
(ponding mlii a similar point in the nose of the lithe 
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spindle. This nandrelj with sDoCher shorter and Bmsller 
for the purpose of studying the horizontal motion, :a 
fastened to a piere of iron, through Tihich passes a ECrew 
njtb a cross head k, anil by means of which the man- 
drel is advanced or drawn buck; when in the right po- 
ntion, it is held firm by the operation of the screw t. 
The test, tn, h a piece of iron in the shape of a T, In- 
Krted in the upright cylindrical socket of an article 
vbich is contrived to slide along the surface of the 
bench, and to admit of being fastened in the situation 
required, by means of a headed screw passing down be- 
tween the pieces of the bench, and carrying the grip n; 
the mandrel box h is rendered movable by an exactly 



When a piece of wort is intended to be turned, say 
B mandrel or spindle, it should be forged as round and 
smooth as possible, by means of the bosses already de- 
scribed, anil likewise he set, or straitened accuratdy, so 
as not to jump or swag in any part when made to re. 
TOlve. In fitting it for the lathe, the exact centre at each 
end is found by means of a pair of compasses, and a 
small hole punched for the reception of the centre 
points. In this state, it is placed between the points, 
and securely fixed by means of the apparatus in the box 
A, It will now revolve with the spindle of the lathe bo 
as to ascerliun the regularity, or what the workmen call 
the truth, of the motion, and to enable the turner to 
correct any irregularity ; but before the tool can be ap- 
plied the work must be trammelled to the nose of the 
spindle, by a contrivance called the dog and driver, the 
former being a sort of clutch, screwed upon the end of 
the work, and the latter a epur projecting form a chuck 
on the head of the spindle, and driiing in its revolution 
the clutch and the work by a contact which will 
easily be understood by inspecting the subjoined cut, 
fig. 34., in which a is the chuck with its driver ; and c 
the dog or clutch screwed upon the neck of a piece of 
work. The clutch is occasionally made differently so 
■a to embrace the work, and when it is fastened upon 



any aiticle which is very fine, or where injury might 
result from the direct operation of a screw, strips of 
sheet lead are interposed, to protect the surface. 




a chock or disc of iron which may be 
A upon the spindle nose for the purpose of hold- 



ing any work requiring to be turned across or at right 
angles with the Hpindle, or to be hollowed out inside; it 
has four projecting knoba on the margin through which 
screws pass, to enable the workmen to fasten the piece 
about to be turned, and also to adjust it to the proper 
centre. Fig. 30. is another chuck for the same purpose, 
but generally used for very large work; the concentric 
circles of perforations, and the four grooves extending 
tcrosi the plate, admit of the insertion of grip-knobi 
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iinilai to those in the other chuck, 9o that the article 

□ be turned may be held in any situation ; especially 
when, ai may often happen, the part to be rounded and 

lie entire article may have lUffercnt centres. 

Severs! years ago, an elegant and useful lathe, espc' 
oally for amateur turning, was manufactured hy Mr. 
Haudslay of London. One of the moit novel and at. 
e features in this improved turning machine wai 
the Euhstitution of a triangular or prismatic bar upon 
which the rest and centre puppet are constructed so as 

o slide, instead of sliding between parallel rectangular 
cheeks, as in the old-fashioned engines. The sub- 
joined is the figure of the lalhe manufactured by Mr. 
Maudslsj. 

J^, 37. 




TliU kthe wat first exactly delineated hy Mr. Farey, 
and by him described with great minuleness : from that 
description the following particulars explanatory of the 
engraving are derived : — A (jig. 37.) is the power wheel 
with four grooves on the rim, in vertical lines with the 
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four different diomelcrs of die pulley B. Tliis wheel 
IB worked by a crank and connecting rod C, and a 
treadle D, in the usual way. The different diameters 
of the pullej and the groaTee on the wheel are for the 
purpose of giving different degrees of velocity lo the 
revolutions of the spindle E. These alterations are 
efiecled by transferring the catgut band from one groove 
to the other, and so on the pulley; a proper tightoess of 
the band being obtained liy means of the regulation 
screw, a, which with a similar screw at the other end 
elevates or depresses the crank axle in the degree 
required ; the hooks in the end of the connecting rod 
C at the same time admitting of being screwed farther 
out or in, so as to adjust it to the eff*ective working length, 
The spindle at £ is screwed so as to receive a chuck, 
and a little beyond on the part that revolves between 
coUara in the front puppet, it is made of a conical form, 
BO as to prevent it from sliding forward ; the other end 
is pointed, and works in the end of a screw F, which 
passes through the head of the hind puppet. From this 
description it will be obvious, tliat while, by advancing 
the kat-mentioned screw, the conical neck will be driven 
forward, and the spindle be thus made to revolve steadily, 
so likewise that, when a tool is apphed lo any work on 
the nose of the spindle, the latter will be so far pushed 
back as to transfer the friclion to the pointed end, and 
thus the spindle will revolve easily. 

The centre puppet G baa a cylindrical perforarion at 
its top, through which passes the polished pointed rod b, 
which is moved by the screw c, and fixed by the screw 
d. The rest H is composed of four pieces, and is 
detained in its place by means of a small stiff screw. 
Both the rest and centre puppet are fitted so as to slide 
exactly along the triangular prismatic bar e, which 
constitutes the principal pecuharity of the lathe ; and 
being each composed of several pieces ihey admit of 
being severally removed from the bar, without firrt 
taking off the standard I, and on this account the trian- 
gular bar is coUEidered to be much superior to the double 



rectangulai one in use with 
to tbe Bcren E on the spindle 
represented in^. 3S. 




Near the bottom oflhu hollow screw. A, is another screw, 
B B, which is preTenied from moving endwise by a 
collar in tbe middle of it. One end of this screw is 
cut right-handed, and the other left-handed ; so that by 
turning it one way, the two nuta C D will recede from 
each other, or, by turning it the contrary way, they 
will advance towards each other. These two nuts pass 
through grooved openings in the plate E, and project 
beyond the same, carrying jaws like those of a vice, by 
means of which the substance to he turned is held. 

For turning the faces of wheels, hollow work, &c., 
where great accuracy is required, Mr. Maudslay con- 
QTTed and adapted to his lathe a curious apparatus, by 
hira denominated a slide tool. 

In this representation, A A i^fig. S9-) fona an opening 
Fig. 3'3. 




to receive the triangular bar already mentioned, which 
is closed against the lower surface of the bar by means 
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of a cUmp and Bcrewa (not represented), and in a 
ginular manner to the rest snd centre puppet. Tbe inol 
for cutting, &c. ia fixed in the two holders B B by their 
ECreWB ; these holders are fastened by a sliding plate C, 
which can be moved backward and forward by the screw 
D, causing the tool to advance or recede. When it is 
necessary, as the turning of the insldes of cones, &c., 
that the tool should not be parallel to the spindle of the 
Uthe, the screw at E, and another similar one behind, 
must be loosened so as to allow the circular plate under 
the box F lo turn upon its centre. Near the four upper 
comera of the lower portion of the rest are small pro- 
jections, two of which, G G, are seen : they have 
inclined sides, and fit into corresponding angular open- 
ings, H H, of the upper part of the instrument, which 
alidei or rises between the piece I and tlie base K, in 
tach a way as to prevent any other than a vertical 
motion. When this slide tool is placed on tbe bar to be 
used, the distance from the centre is adjusted by the 
screw L, which moves the slide M in its groove, and all 
the apparatus upon it; while by the screw N tbe slide 
may be moved in a direction perpendicular to the bar, 
and, the projections acting in the slits H H, the plate 
will be raised or lowered as required. 

The timing tools used by the whitesmith vary 
according to the purposes for which they may be wanled. 
The annexed figures (fig. 40.) represent those wliich are 
principally in use. These (ools should be made of the 
very best cast steel carefully hardened, and tempered; 
they are inserted in wooden handles ten or twelve inches 
in length, and in the shape of that fully represented at 
a, which is what the ardsan calls an eager tool, and 
is used for roughing the work ; it has a rising and semi- 
circular edge, so formed as to bite IteeiJy, and the heel 
or spur is calculated to strike firmly into the rest, and 
thus prevent the tool from slipping or receding from 
the work, fc is a bent double-edged tool, likewise 
used for TOQghing: it will, when dexterously handled, 
cut large shavings. c d are straight-edged tocds, 



"fil in tuming a level surface, o is what the workmen 
csU i diamond Cool; but it is in fact formed exactly like 
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■ Mttnon giftverj by cutting a square bar of Btee! ob- 
^"•ely in the direction of two of ils angles ; this ia an 
w«edingly useful tool, and it is used accordingly in a 
pcM variety of ways, especially for turning shoulders. 
ft B, are different tools, used generally for purpoees 
uniUr to those last mentioned. 

In turning iron or steel, and indeed metals generally, 
indeveD wood, much depends upon the proper manage- 
ment of the tools. The best positions, however, in which 
the tdge can be held for cutting, and the most advan- 
tigeoua elevation of the handle of the tool, can only be 
ncstained by experience. A person unaccustomed to 
turning would be likely so to apply the tools that they 
would either not cut at all or else they would bite bo 
deeply as to spoil the work, if they were not jerked out 
of the operitlor's hand. To prevent these occurrenceSj 
the rest is generally placed at such a height that the 
ccwiUct of the too! with the work shall take place aome- 
wtut above a line drawn horizontally through the centre. 
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the long handle of the tool being helil against the arm, 
and its extremity elevated till the proper angle for cntling 
is obtained. This course, however, is very often re- 
vereed in turning very inrge articles, such as the outeides 
of cylinders, mill'shafts, cannon, &c., the tool being 
applied under the article, so that the workman not only 
presses npon the long handle of the tool, but sometimes 
actually sits upon it, to keep it to the cut. As aU iron 
and steel work, especially when large, generates so much 
heat while being turned as to endanger the tool, it is 
usual to keep it wet during the operation, and generally 
a small stream of water is suffered to fall upon it, which 
touch facilitates the effect of the tools. 

With Maudslay's ingenious lathe, or even wifli a 
simply constructed engine like that figured on a preced- 
ing page, and by means of the tools just described, a 
vast Tarief J of articles may be conveniently turned, with 
a degree of precisian and success corresponding to the 
dexterity of the workman, whether he give motion to 
the spindle with his own left foot, or employ for 
heavier work a person to turn a large wheel, or even 
where, fo give still greater effect to bis operations, the 
prime mover is a horse, water, wind, or steam. 

The degree of veloci ty with which the surface of an 
article, being turned, ought to pass the edge of the tool 
HO as to he cut by it, difiers materiaUyin relation to differ, 
ent metals. Cast iron, iii consequence of its open grain, 
and containing, as it generally does, many iinpuritiea, 
is required to revolve very slowly, so as to pass the edge 
of the cutting tool only at the rate of about one hundred 
feet per minute ; wrought iron and steel are usually 
turned when revolving at a rate of about twice aa 
quick J and brass cuts well when coming into contact 
with the chisels during a velocity of surface revolution 
equal to three hundred feet in a minute. To produce 
the requisite velocity according to the material or site 
of the work, pulleys of different diameters are fastened 
on the spindle, as already stated ; so that the larger the 
work the larger the pulley, and ttice verad. 



Il muBt be obvious chat a lathe, eilher on the plan of 
llil dcBcribed in page 138,, or even of Maudalay's, can 
onlj be used wilh very partial exactness and despatch 
in the muiufactiue of straight mandrelB, in which 
pat accuracy is required, and hardly at all in the 
ismiiig of those long iron rods used in the construction 
tif steam-engines and variouE other descriptions of ma- 
rfiinery, on account of the necessity of repeatedly shift- 
ing tbe rest, aud the difliciiJty of keeping the work 
perieclly uniform in thickness through a considerable 
fenglh. To facilitate the turning of cylindrical surfaces, 
■ad of long rods of whatever thickness, an ingenious 
Wotrivance, known as the slide lathe, has been invented, 
liy raeans of which the greatest ease and exactness may 
K combined. The principle of this invention consists 
■H » constructing and attaching lie body or carriage of 
"e rcs^ that, instead of being screwed down lo one 
plwe during the operation of the tool, and requiring to 
1» sdvanced at intervals as the work proceeds, it shall 
■'■''e along the surface of the bench in a direction 
P^i^l to a line drawn through the centre of the spindle. 
At the same lime the tool, instead of being merely held 
"pon the rest with the fingers, is firmly fixed in its proper 
fitting position by screws, so that it can neither be 
itiven off without taking effect, nor yet be drawn by 
"" 'leenness so as to spoil the work. The whole is 
i»ged in such a way that, as the iron lo be turned 
Mtolvea between the centre points, the rest with its 
fjller or chisel advances slowly along in a certain 
fitsction, so as to produce a perfectly level rod. Bat, 
besides the exactness attainable by this method, there is 
likewise the advantage of economy; as one man who 
I would with hard labour apply the tool to one point at 
DDce, at a common lathe, wljj easily lend and keep in 
work two or three shdes. 

There are various methods adopted for giving this 
sliding motion to the rest carriage, as by a rack, a screw. 

The cut,/j. 41., represents a perspective view, and 
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fiu- 43-j tbs pl^" "f Bn ingeniouB slide lathe far tunung 

yaj long udcleB. The whole of the maduDe is made 

J«- 41. 




of iron, the length and breadth of the frarae 1 
regulated according to the size of the article to be turned. 
The two sides of the bed or frame, A A, are of cast 




iron, and placed in their supports B B, go as to be 
perfectly parallel throughout their whole length ; they 
are finished with a sort of triangular edge, forming a 
smooth track for the centre-pin puppet C, and the slide 
rest D (Jig. 42.). The principal spindle of the hithe E 
is an axle confined at its enda by brass bnehes in the 
uprights of the frame F. Upon Ihis axle are placed the 
two bevel spur wheels G H within, and the large cog 
wheel I without the uprights. At right angles with 
GH is placed a third bevel wheel M, the axle of which is 
in the frame K {see fig. 42.). This frame is constructed 
til shde a Uttle by means of the lever rod L, so that the 
wheel M can he connected in a moment with either G or 
H, or be thrown entirely out of gear, so as to run clear 
between both, by moving the lever rod backward or 
forward with the prise at N. Over the ^luUey passes 



the strap connecting it with tile prime mover. Such is 
he wraogement of the machinery as necessary merely 
give revolution to the spindle and whatever work may 
be attached to it for the purpose of being turned : the 
node of sliding the rest frame remains to he described. 
fig. 43. ia an elevation of the end of the machine, the 



I-ig. 43. 




letters referring to which correspond to those indicatiug 
the same parts in he view and plan before given. I 
is the large cog wheel on the axle containing the two 
bevel spur wheels already described : this wheel con- 
nects with another of the same size, P, close behind 
which, and upon the same axle, is fasti-ned the smaller 
wheel Q, connecting with ita companion R. At each 
extremity of the frame, a wheel, S, is placed in a hori- 
sontal position, having on its upper periphery project. 
ing points answering to and acting in the links of an 
endless chain T, W (Jig. 42.). Only one of these wheels 
isahown.that at S (_/ij.42.); the other is hidden by iha 
head machinery : this last, however, is (he wheel which 
gives motion to the chain, and is itself made to revolve 
by means of an endlesa screw on the axle of R (_^j.43.), 
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acting on a tiratheil concave rim of the said horizontal 
wheel. The chain is fastened on one eiile to a part of 
tlie rest.csrriage D {fig. iZ.}, which descenda and occu- 
pies the space between the sides of the frame : so that 
when the machine ia put in motion, and the bonEontal 
wheel at the head made to revolve, the chain operates 
upon the rest-friime, to which it is attached, and alidea 
or draws it stfadil^ along upon the superior parallel 
edges of the frame, like a wagon on a railroad, while 
the article to be turned by a tool fixed firmly in the rest, 
itself revolves between the points of the lathe spindle 
and of the centre puppet C, as before explained. 
When the work to be turned is of considerable length, 
and so slender that it bends or vibrates, it is usual to 
place between the two centre points a collar puppet, 
through which the work passes, and upon which the 
collars being gently screwed down, so steady it that the 
tool may be appUed on either side of the support with 
effect. It may be observed, that, in turning the surface 
of large platijs perfectly flat, a sUde rest is used; but 
then, instead of moving in a direction parallel to the 
axis carrying the work, the direction of the rest-frame 
is so contrived aa to advance at a right angle with the 
spindle, 

■VVTiilesmitha adopt vaiious plans for the production 
of lai^e screws, according to the nature of the article 
required, or as the measure of their means may enable 
them to obtain machinery more or less perfectly adapted 
to the purpose. In tlie making of screws for vices, for 
instance, workmen who have not a cutting engine use 
what they call a burr, or burring tool : in this case, the 
worm of the screw is produced by a process analogous 
to tapping. The burr A {J!g. 44.) is a square piece of 
steel about four inches across, and an inch in thickness^ 
having in the centre a hole screwed as accurately as pos- 
sible with a square thread or worm. The vice-pin in- 
tended to be screwed, having been turned or filed to the 
exact size, ie placed in the stock B, and held fast hj 
means of a strong iron clamp screwed against it. The 



nrr i* then placed upon the point of tbe pin, and tnade 
D rarolve dowly by means of the lever C, the er 




which ue each diree or four feet in length, and a 
driren by two men, who traverse a circle very ilowly, 
and by a SQCcession of gentle pushes, keeping the nork 
well oiled. It is requisite in this process that no 
lence be used, otherwise the iron will be liable t 
wrung asunder, and thelaboutbeloBt,— an accident that 
not nn&equentiy happens ; and even when this is not 
the case, the screw-pin is sometimes infirm, in conse- 
quence of its having but partially resisted the torsion 
^plied during an operation which, while it raised a 
oonnderable thread at the same time, elongates the iron 
{on one or two inchea. 

Tlie sulijoined is the representation of a very simple 
machine used for cutting vice-screws : — 

A {fig. 45.) is a strong bench or gantry of wood, on 
wUch stand three chairs or puppets of cast iron firmly 
Krewed down: those at the two extremities, B, C, are fit- 
ted with collars, caps, screws, &c. for the reception and 
Rpilation of an axis ; the one in the middle, D, contains 
■ brass bushtor box screwed inside. The axis E contains 
about the middle a screw twelve inches in length, and of 
the exact pitch or size of worm required to be cut : this 
BCrew passes through the box just mentioned; this oxia 



likewise curieB a cog-wheel F, and, st the opposite end, 
an iron chuck, with grip screws to bold the piece intended 
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puppets, nndetae^^H 
lie cog-wheel, tfl^l 



to be cut, O. Supported in proper 
the bench snd connected with the 
pinion, H, thirteen or fourteen inches in length, and 
terminating with a handle, I. It will be plain to an;^ 
person inspecting the cut, that, when by taming the 
handle the machinery is put in rootion, the large cog- 
wheel will traverse the pinion to an extent greater or 
less according to the number of its revolutians, while 
the pin G will have a vermiculftt progress precisely 
corresponding to that of the regulator screw in <ihe 
puppet D. This motion may be continued backward 
and forward to the necessary extent, until the pin l>e 
cut sufficiently deep by the application of a tool fixed in 
the rest K, and which, to prevent confusion, is not 
inserted in the cut. 

Two capital objections exist against the forgoing 
machine in its application to any other puipose than 
(hat of cutting ordinary vice-pins: first, it does not 
conveniently admit of any alteration in the pitch or ste 
of the thread or worm ; and, secondly, it can only be 
conveniently used in cutting a screw within the length 
of the regulator and the pinion. Neither of these ob- 
jections lie against the foliowitig method, which, how- 
ever, is not often practised except by ingenious make- 
shift workmen. The screw-blank being exactly turned 
in the lathe to the thickness and length required^ ~ 
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Jtiece of writing-paper. A, is riiltd with parallel lines, 
Fis- 46, 



wrresponiiing in their distances with the pitch or siz 

of worm sought to be produced. The paper is the 

dipped, until, when wrapped round the mandrel t_ 

he cut, (he ends shall meet ; hut the Unes, instead of 

''sing aniied at their respective terminations so as to 

fona merely concentric circles, are carried round in an 

oKique direction, so as to have advanced the outer, and 

S^Wfequendy every other line, the entire space of s 

single mwrval at the Une of contact, aa in B {fig. 46.). 

The lines will thus wind heliacally round the outside of 

tne mandrel, so as to form the outUne of the intended 

■'f**- The ruled paper being in this manner pasted 

DpOQ the mandrel, and suffered to fasten by becoming 

•"T, the copy is transferred to the iron by cutting itin the 

"''BW-line with a hammer and chisel. On removing the 

paper, the iron will he fonnd to be channelled sufficiently 

"Mp to serve in giving direction to any tool that may 

™ applied to cut out the worm to a proper depth, care 

wing taken to proceed gently and with caution, until 

Ue cutting have so far proceeded as to he deep enough 

to carry along the tool with ease and safety. The top 

of the rest for this operation must be perfectly smooth 

•nd level. It will be obvious, that by this process a 

given portion being prejiared or finished at a lime, a 

w of any length may be produced. Besides, how- 

erer, the tediousnesa of the operation, there is a want 

of accuracy in the result, considerable or otherwise, in 

pri^rtion to the dexterity of the workman, and the 

CtccoTrence of accidents; so that, at the best, in this 

case, as well as with the burr, an irregular, or what Ihe 

workmen significantly term a drunkea gerew, is most 

likely to be produced. 

The moal perfect engines for the purpose of cutting 



1 



154 



;, MASIfPAOTERB. 



Urge screws are the lathes with a »li<linfi rest ; sndi- 
perhaps ihe principle of their operation may be rendereA 
moat conspicuous bj a reference to the ingenious m» — 
chine already described in page 143", and the model off" 



Fig. 47. 




which was kindly lent to the writer b; Messrs. Galli- 
raore, of Sheffield, who have been noted for their manu- 
fscture of large screws, especially those used for 
elevating the breeches of cannon during the late wm; 
and before government began the manufacture of screws, 
&c, at IVoolwich. In cutting large screws by means 
of the slide lathe, the operation and principle ore 
exactly the same ss those already described relative to 
the turning of mandreU by the same machinery; the 
application of the tool in all slide turning being eteea- 
tially to produce a screw upon the work. The mecha- 
nical diSerence of the effect depends altogether upon 
the relation which the horizontal motion of the cutting 
tool bears to the velocity of the revolving body upon 
which it acts. If the work make a revolution before 
the edge of the tool has advanced through a space more 
than equal to its own breadth, the effect will be that 
of turning, or uniform smoothness, as eshibited by the 
roller at X (^fig. 47.)j every portion of the surface 
being cleared away to a given depth, so that, were the 
shaving to come away entire, it would be a fillet of suf- 
ficient length to wrap the mandrel, from which it was 
cut, all over from end to end. On the other hand, if 
the work make less than a revolution before the edge of 
the tool baa moved through a distance equal to its own 
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beidth, the result will be a screw, as Y {Jig. 47.), tha 
piid) or speed of which will be in the ratio of the pro- 
fras of the cutter, as compared with the revolution of 
'lework; and the shaving a riband, which will only 
imp the mandrel throughout its length by allowing 
Vila corresponding to the size of the worm, or that 
pirt of the mandrel which has not been lowered by 
the tool. 

The relation between the progress of the cutter and 
Ihe reiolntion of the work, and consequently the pitch 
of the screw, is varied by changing the wheels I, P 
(j^. 47.); every increase of the size of the former 
Md trdnction of the latter giving a quicker pitch to the 
•Crew, and vice versd. "IVhen the pitch of the screw is 
«ry considerable, as is required in the fly press, the 
wonn, instead of being left with the whole breadth of 
Its nrrfice entire, is generally cut again and again, so as, 
i" ftct, to produce three or four worms, though the 
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irand 



:s shding frame, which, for the sake of 
lOt shown in the perspective view of the 
I to, will be clearly understood from 
A, B (/j. 48.), are 
J%.4B 




bearers, fitted to the casHron bed-piece C D, which is 
made to slide on the edges of the lathe-frame by means 
of the hollows £, F, and being kept ateady by the 
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screws G, H, over wliieh a piwe of wood o 

put, so aa to slide underneath the bench or frame, i 

the cutter or turning tool, made of the best ci 

and formed bj fiUng upon the end of a steel p 

which M is an enlarged figure : this cutter j 

through a triangular aperture in the 

steady when at work by the screw e, and pushed 

wards bo as to bite more keenly, or, after every o 

of cutting or turning, by means of another si 

In the opposite bearer ie a piece of iron, o, with a 

or hooked prelection, adapted to pass oTer, and 

the action of the cutting tool, whatever article i> 

screwed, and which, but for some such contriTUice, 

would be liable to rise ot jar, especially if slender or of 

considerable length. Tlis piece is detained in its pkce 

] by the screw u. The other screws, of which there are 

Kclght, are for the convenience of moving the bearers 

" wkward or forward by means of grooves in the bed 

e C, according to the circumference of the body 

Pirhich ia required to revolve between the cutter a aiul 

be steadying claw o. 

The boxes, or insidee, in which aU the before-men- 

rews work, are next to be described ; they aie 

inufactured by three very different methods. The 

lent is probably that adopted by whitesmiths in 

eneral in the making of vices. The course is this: — 

"le screw A (j^f. 49.) being finished, a band of iron. 
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fc&rged to the proper 
r fully wrapped round 
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tt form «n exact counteipart to tbe wona ; thi« coil, U, 
is bdng ul;en from the tnatidrel uiew, ii tileil bright 
an the eulside, and inserted within the welded iron lube 
C, which is likewise cleaned inside. The worm being 

fnind, on trini by ibc acrew, to be properly ailjuBted, 
ihe whole of the worm and intarior of the box are pkn 
lifiilly covered with a mixture of pounded botHX and 
water, and upon this ic thrown a lufficient quantity of bits 
of bran wire to unite by their fusion the worm and bos. 
The whole is then enveloped in a thick mass of fire-clay, 
and lubmitted t^ the fire; the workmen urging the heat 
with the bellows until the luRip appeuni red-hot : 
ueltiog of the brass, and consequent soldering of the 
work, is indicated by a dense blue flame, which ai ' 
from the hearth, and which, after having continued for 
■ lew minutes, servefl to assure the workman that the 
Auicn is complete. The article is then withdrawn from 
■he fire, and rolled until it cool, upon tile ground, i 
order that the molten brass may not fall in gluta on oi 
ude, and so impede the progress of the screw. Tli 
cUy is then knocked ofT, the screw worked into the box 
viiib oil, and the whole finished by filing or turning on 
the outside. 

The next method, which is generally that resorted to 
in the production of boxes for fly-screws and others 
having several worms, consists in casting the work in 
brass upon the mandrel, which in this case becomes a 
model. To do this, it is merely necessary to place upon 
the iron screw a wooden or day model of the sise of 
the intended screw.box, and then mould the whole in a 
case of proper sand. The screw is then taken out, and 
the model removed ; after which the screw, having been 
covered with a mixture of whiting and water, of the 
consistence of paint, to prevent the brass from adhering 
to the iron, is returned to the moulding case, and ttu; 
brass poured in, bo as to surround the screw at the 
place and to the extent occupied by the model. On 
becoming quite cool, the work is placed upon the anvil, 
■ud the brass lump hainmered all round until sul'- 
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ficiendy loosened by expansion to allow the screw to be 
withdrawn, which it will do readil; when the latter is 
quite smooth and cut very true ; any trifling iiregular- 
itieB are corrected by working the scren a few timea 
through the box. 

The foregoing, it will he supposed, is a method which 
could hardly be applied with aucceaa in the case of very 
large screws, where the box, from its M«e, would be in- 
convenient to loosen by hammering, and the friction of 
the parts in contact so very considerable. Boxes are, 
therefore, now generally cut by the manufacturers in- 
side, by the same machinery which has been described 
for the cutting of mandrel screws. To refer once more 
to fig. 47't it will be easily understood, that if, instead 
of the screw revolving between the centre points, we sub- 
stitute a mandrel with a point or cutter projecting from 
its surface ; and if we place a brass box in the sliding 
rest- carriage, by means of clutches, or any other con- 
trivance, so that the mandrel shall work through it ; 
then, by giving the regular motion to the lathe, the box 
may be both turned and screwed in the inside with the 
same case, and to exactly the same pitch, as any man- 
drel screw which it may be required to flL 

Consiiit'rable improvements have been from time to 
time proposed, and many of them adopted, in the manu- 
facture of screws, particularly within the last few years, 
during which period the increased demands upon the 
labours of the engineers and mechanist, have been the 
means of producing greater facilities of production and 
for repairs. 

It has long been felt as a great inconvenience, that 
there was no uniformity of system by which the sizes of 
screws were regulated. To effect this more perfectly 
than has hitherto been done, Mr. Whitworth, of Man- 
chester, has introduced a measuring machine and a set 
of apparatus, by the employment of which the utmost 
amount of accuracy can be insured. By it the sizes and 
arrangement of screw threads is rendered easily practi- 
cal amongst engineers in general. It can be readily 
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understood hon itnporunt this is, when we consider the 
leRult of an accident to niacliinery at any distance from 
the place of manufacture, where even the tools for cut- 
ting particular threads an screws have themselves to be 
manufactured, Mr, Whitworth's system haa been fully 
describeil in a paper coitiinunicated, in 1811, to the 
Institution of Civil Engineers ; and since the Great Ex- 
hibition it has excited much attention at home and 
abroad. Mr. Whitworth there exhibited different ^zes 
of guide stocks, and tile several dlee, taps, &c., for pro- 
ducing the corresponding screws, which he calls the 
itandard forma of his system ; and, also, seta of standard 
gauges, by the use of which corresponding parts of 
machines may be prepared separately, with sufficient 
accuracy to lit without trial. 

This appears to be an appropriate place to introduce 
M>me nodce of the rivetting machine. The invention of 
the rivetting machine originated in a turn-out of the 
boiler-makers in the employ of Mr. Fairbaim of Man- 
chester. On that occasion the attempt was made to 
rivet two plates together by compressing the red-hot 
riTela in the ordinary punching press. The success of 
this experiment immediately led to the construction of 
a rivetting machine, in which the moveable die was 
forced upon the rivet by a powerful lever acted upon by 
a cam. A large stem is made of malleable iron, having 
an iron strap screwed round the base; it renders the 
whole perfectly safe in the case of the dies coming in 
contact with a cold rivet or any other hard substance 
during the process. Its ciinstruction allows the work- 
man to rivet angle-irons along the edges, and to finish 
Qie comers of bailers^ tanks, and cisterns. The stem 
or pillar being between four and five feet high, the 
machine is of very extensive application, as it allows 
of its rivetting the lire-box of a locomotive bailer or 
any other work within a given depth. In addilion 
to these parts, it has a broad moving slide, in which are 
three dies corresponding with others in the wrought- 
iron stem. By using the centre die every description of 
flat and circular work can be rivetted; and by selecting 
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those on tbe Bides it will rivet the corners, and thus 
complete vesgels of slmost every Bhape. The machine 
being made in a portabk form, it can be moved on rails, 
and thus brought to Euit an; article suspended from the 
sheara. By the introduction of a knee joint the dies 
have a variable motion given to (hem, and the greatest 
force is exerted at the proper time, viz. the closing of 
the joint and the (iniehing the head of the rivet. 

This machine fixee in tbe firmest manner, and com- 
pletes, eight rivets of three quarters inch diameter in a 
minute, with tbe attendance of two men and two boys to 
the plates and rivets ; whereas tlie average work ihat can 
be done by two rivetters with one " holder on " and a 
boy, ia 40 three quarter inch rivets per hour; the 
quantity done in the two cases being in the proportion 
of 40 to 4S0, or as 1 to IS, exclusive of the saving of 
one man's labour. The cylinder of an ordinary loco- 
motive engine boiler, S feet 6 inches long and 3 feet 
diameter, can be rivetted and the plates fitted completely 
by the machine in four hours ; whilst to execute the 
same work by hand would require, with an extra man, 
twenty-four hours. The work produced by the machine 
is likewise of a superinr kind to that made in the ordi- 
nary manner, the rivets being found stronger and the 
boilers more free from leakage and more perfect in every 
respect. The rivelting is done without noise, and thus 
is ^most entirely removed the constant deafening clamour 
of the boiler-maker's hammer. 

It may not be inappropriate to introduce into this 
article on whitesmith's "work, a passage or two on the 
Eultject of cutting iron and steel by methods not com- 
monly known or practised. In the French Annates <U 
Chimie, M. DufTond, director of the iron-works at 
Montelaire, near Creil, in a letter to M, d'Arcet, de- 
scribes a " method of sa-wing cast-iron." The writer of 
this communication describes his experiments as having 
been attended with complete success. The following 
eiitract is from the translation of this letter, given in 
the Repertory of Alts, vol. sxii, : — "My first trial was 



the support of a grate, lOS iniUimet»», 
(*'!3 inches) thick. This piece of cast-iron was heated 
11 1 forge fire with coa.1 ; and as Eoon as it had acquired 
» Jnffideiit degree of incamleseence, it was placed on au 
""'ill and I sawed it with a common carpenler'B aaw. 
*ithom any difficulty, and without any injury ii 
"*", which I dipped immediately into cold waler. The 
^■'penier continued W work with the aarae sa 



^*i'ing any occasion to repair it, 

" In this, ray first trial, a lilile accident occurred, 
■•^he end of the iron I was sawing off not being sup- 
I'<»«'ted, it broke when 20 or 25 m. (about a line), re- 
f**ained to be cut through : but this slight defect I; 
^•^'inediately removed with the saw. Convinced of the 
^•«e with which tlie common saw would cut hot 

*^t], 1 afterwards applied it to the demands of ii 
■»»oi-ks. 

" I had occasion to shorten a pivot of 135 __ 
VS*3 inches) in diameter ; but afraid of breaking it if 
* cut it cold, — an operation besides very tedious and 
**hcMtMn, unless executed in a lathe, — I had resolved 
^ cast another, when the e:tperiment just mentioned 
"determined me to saw it, 

" HBving marked the place of section with red lead, 
1 placed the pivot in a reverbatory furnace ; and when 
I thought it sufSciently hot, I had it taken out of the 
IHiniace and placed on an iron support, so that the two 
ends had equal bearings. In four minutes, with two 
SawB, which I used and cooled alternately, tlie piece was 
cut off ; to the great astonishment of my workmen, who 
found the saws unbun. 

"The same day I performed a still more difficult 
operation. 1 had an anvil, which 1 was about to cai 
^resh, because it was 4'! m. (1'6 inch) too thick, s 
that it coidd not be placed in its bed. 

" X marked the place of the saw-kerf with red lead. 

The two cuts to be made were 217 m. (8-5 inches) long, 

by 189 m. (7-4 inches) high; and the thinness of the 

e to be cut off required precision. This anril was 



I 




heated iti a levetbatory furnii:?e, in (he same manner 
as the pilot ; and when Eufflciently hot, two workmen 
took hold of ii with a strong pair of longB, and laid it 
on a block of cast iron. It wae cut with much ease and 
preciEion, by the eaine iawa that had beeti used in the 
preceding instance, lu t])e conrse of these experimeate 
I remarked, — 

" ] . That hot cast iron may be sawed as easily, and 
in the same space of time, as dry wood. 

'' 2. That to dimiLiish the resistance, the saiv should 

" 3. That iron heated in a furnuce saws more easily 
than if heated in a forge : and the reason is simple ; — 
in a furnace it is heated equally throughout ; while in 
a for^ thi! part near the tewcl is almost in a slate of 
fusion, while that opposite to it is scarcely red-hot. 

" 4. That the iron must not be made too hot ; for, 
if its surface be too near a slate of fusion, the saw will 
he closed, and the process will not go on well. 

" 5- That the saw should be moved very quickly j 
because then it will be leas heate<l, make its way better, 
anil ihe cut will be more clean and exact, 

" 6. Lastly, that the Iron should be so placed as to 
have a firm bearing everywhere, except where the saw 
id to pass, otherwise it is liable to break before the 
cutting is finished." 

M. d'Arcet, in a note, among other observation^ 
says, that " M. Molaril used a common saw, and suc- 
ceeded jierfectly in cutting various pieces of cast iron, 
without injuring its teeth. He observed that the iron 
should be heated only to a cherry red ; and that it 
should be cut briskly, using the whole length of the 
saw. M. Molard found that this process was known 
to a workman of M. Voyenne, who practised it in fitting 
the cast iron plates used in making stoves. 

" It is probable that this simple operation may b» 
known in other workshops ; but it is lost, as it were, 
Eince eminent persons ia the arts are generally ignorant 
of it." 

Tli:it cast or wrought iron may be Eown when at a 
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tied hrat, need not be doubted hj those who are aware 
how easily ami c(iminoiil)' it is filed si a similar lem- 
persture. Nobody, however, who knows any thing 
kbout BUch matters will he credulous enough to ruppose 
IhBt hot cast iron may be sawn "as easilv, and in rhe 
tune space of time, ae dry wood ;" and Rtill less, that 
■fler HUch an operation the saw would be found " un- 
lart." The practice of siove-Ejate makers is opposed 
to this principle; for instead of reducing large plates 
Ity sawing, either hot or cold, Ihey generally break them 
OD the edge of the anvil, In a manner similar to that by 
which a inasoii siaea the slales which he is about to use, 
— the fractured edge being afterwards levelled on the 

Another experiment in cutLing steel is still more 
Gorioua. Mr. Barnes, of Cornwall, in America, having 
occasion Id repair a cross-cut saw, recollected having 
heard that tlie religious sect called Shakers sometimes 
niade use of what is called a buzz to cut iron. He 
therefore made a circular plate of soft sheet iron, fixed 
an axis to it, and put it in his lathe, which gave it a 
very rapid rotatory motion. He then applied to it, 
when in motion, a common Hie, to make it perfectly 
!*nnd and smooth, but the jffe wai cut in tvto hy it, 
while it received itself no impression. He then applied 
a piece of smoky quartz, which produced the desired 
rf^t. He then brought under it the saw-plate, which 
in ■ few minutes was jieatly and completely cut through 
longitudinally. When he stopped the buzz he found it 
had not been worn by the operation, and that he could 
itnmedialely apply his finger to it without perceiving 
ranch beat. During the operation there appeared a 
band of intense fire around the bn^z, which oonlinually 
emitted sparks of fire with great violence. He after- 
ward* marked (ho saw for the teeth, ant! in a short time 
cat them out by the same means. The foregoing nar- 
Wire of what had been done in America having ap- 
peared in Silliman's Journal, ^fr. Perkins met with it, 
and tried, the experiment with success in London. The 



writer of ihis paragraph too, willing to Bitiafy himself 
by ocular ilemonsLration of so curious a fact, attached 
to the Epindle of a cuniiiion lathe a iIibc of soft sheet 
iron, not tlilcker than that of which tin utenailB are 
commonly made, and only about three inches in dia- 
meter: on applying the Eharp eilge of a hardened steel 
chieel, the iron was cat by it ; but on causing the disc 
to resolve very rapidly, it presently overcame the tool, 
evidently by tempering it at the point of contact : when 
the cutting had once commenced, it was easily coiitinueil 
until B deep slit was produced in the steel. The theory 
of this phenomenon has been considered of difficult 
solution — some persons even referring it to magaeCisDi. 
To the present writer it appears to be simply an effect 
of attrition, upon the principle of which we frequently 
see a soft body wear away a harder, when the irapetas 
of motion is given almost entirely to the former. A 
familiar illustration may often he witnessed in the works 
of an old clock, — the click, although of steel or case- 
hardened iron, will often be worn completely through by 
its operation on the teeth of the ratchet wheel, the lat- 
ter being merely made of brass, and hardly worn at alL 
It was clear, however, in the experiment alluded to, 
that no operation of the iron upon the sleel took place 
until the latter bad become softened by the frictioD of 
the disc, as an intense bluing accompanied the line of 
lectiiin. It appears that cast iron does not, in the same 
manner, yield to the action of soft iron. An iron- 
worker, in a communication to the editor of the New 
York Journal above named, says, — " Having occasion, 
a short lime since, to cut a plate of cast iron three 
eighths of an inch thick, it was thought that the pUn 
recommended for cutting steel by iron might succeed in 
this case. Accordingly a disc of sheet iron was placed 
on ail axis, and adapted to a water lathe in such a man- 
ner as lo revolve with great rapidity. This disc would 
cut hardened or soft steel, or wrought iron, with much 
facility, but produced not the slightest effect on the 
cast iron. I confess I em quite at a loss to explain this 
difference in the action of the disc." 




The word stove, us used in the tide of this article, 
U not intended to lie taken in its strict acceptatiuii, as 
dgnifying a close and generally detached receptacle for 
a Sre, but in the loose sense of the trade, as implying 
•Inioet any description of manufactured flre-pluce be- 
yond a mere grate. Of the DDanner in which the 
andenla wamied their habitations few and but indistincc 
tnt:es remain. The very earliest buildings, of which 
the ruins or accurste descriptions have come down to 
our times, certainly exhibit no traces of chimneys; and 
hence it has been imagined that the occupants must 
h»ve lighted a fire in the middle of a room, the roof of 
which waa formed with an opening for the escape of 
ibe imoke, as, indeed, is the case in eome countries at 
this day. The first remove from this unpleasant and 
inartificial arrangement seems to have been the adoption 
«f the portable braucr, or fire-pan, which might be 
tued in any apartment requiring to be wanned. This 
mode of diffusing artificial heat became very general in 
moat of the cities of southern Europe, where it still 
continues common. The fuel, of course, is chiefly 
charcoal, or at least wood; and it can be no wonder, 
considering the pernicious effluvia which must be 
emitted, and the occasional closeness of (he rooms, that 
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instsnces of suffocation should be far from u 
indeed, in England, hardly a winter elapses without the 
newspapers containing accounts of fatal accidents occa- 
sioneJ bj the incauliouE introduction of a chafing-dish 
of coals into ill-ventilated Gleeping-rooms. 

It appears that, in Seneca's time, the better sort of 
people began to construct tubes in the walls to convey 
the heat into the upper apartments, the fire-places being 
still placed below : as not only the heat, but likewise 
the smoke, would ascend these vents, they suggested 
the idea not only of flues, but even of stoves themselves, 
the situations and proportions of which successtTely 
underwent an infinity of changes, according to the 
localities, the wants of the inhabitants, or the style of 
the decorations. 

A history of the various contrivances for producing 
artifldal warmth in this country might he considered, 
to a certain extent, a record of tiie progress of domestic 
comfort, or, as some might contend, of the national 
effeminacy through successive periods. Nothing is 
more certain, than that the temperature of our habitable 
apartments generally is maintained and considered com- 
fortable, if not healtlifut, at an elevation unknown to 
our forefathers in their sitting-rooms. In the afiair of 
cooking, tlie contrast between former and modem times 
seems to be less striking. Certainly, if we may believe 
various published descriptions of the baking, and roasu 
ing, and boiling operations daily carried on in the ancient 
baronial kitchen, — and the massive ranges siill extant id 
some places seem to corroborate such descriptions, — 
the temperature of a flrst-rate cookery eslahhshment, 
in days of yore, must have been pretty high, Tliis 
state of things, however, belongs to a period hardly 
earUer than the fourteenth century. Before that eia, 
except for culinary and sniithery purposes, our robust 
forefathers appear to have cared but little about the in- 
ttoduction of artificial heat into their dweUings, and not 
to have eared at all about it during the wanner monthi 
of the variable year of our variable climate. Even so 
late as the reign of Henry VIII., it seems no fire wat 
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sUaweil in the university of Oxford, if we may believe 
the writers who assert that the atudenta, after supping 
al eight o'rjock, went to their' books till nine in winCerj 
and then took a run for lalf an hour lo warm thera- 
selvea previously to going lo bed. 

In the year 1200, chimneys were scarcely known in 
England: one only was allowed in a religious house, 
one in a manor house, and one in the great hall of a 
castle or a lord's house ; but in other houses they had 
only the rere doeae, a sort of raised hearth, where the 
imnateg dressed their food and dined, and from which 
the sniake found its way out as it best could. The 
origin of chimneys has, indeed, been referred to the 
Venetians and the middle of the fourteenth century ; 
liut ihey are certainly of greater antiquity in England, 
1 clear from the testimony of our countryman 
Robert Langland, who, in his " Vision of Pierce 
Plowman," written in " the tyme of Kynge Edwarde 
the Thyrde," makes particular mention of a " chamber 
with a chimney." To the same purport might like. 

e be cited Mr. King's learned treatise on ancient 
castles, and (he engravings in Vetasla Moitumenta, 
The testimony of Harrison, in his description of Bri- 
tain prefixed to Holinshed's Chronicle, although often 
quoted, is too curious to be omitted on this subject. 
Writing in die reign of Elizabeth, he says, — " There 
■re old men, dweUing in the village where I remayne, 
who have noted three things to be raarvelously altered 
in Englande within their sound remembrance. One is, 
the multitude of chimnies lately erected ; whereas, in 
their younger dayes, there were not above two or three, 
if BO many, in most uplandish towns of the realm (the 
T^igious houses, and manor places of the lords, always 
excepted, and pcradventure some great personages) ; but 
each made his fire against a rere doste in the hall, 
where he dined and dressed his meat." 

Fossil coal is generally supposed to have been dis- 
covered near Newcastle in 1234, and to have been used 
in London about 1400. Considerably later than this 
the House of Commons interdicted the use of coal in 



Lonilon during the aitting of parlioinetit. In nliat fn- 

ticular manner, or to wliat extent, it miRht be hurned at 

the latter period, is not very clear: wood billets, how- 

r, long remained (he principal fuel of the south ; and 

'the apparatus for burning sucti fuel with economy and 

R-eSect may be regarded as the most ancient de^'iatinu in 

L metal from the rude Eimplicity of llie rere-dotae towsrdB 

ft the close fire grate, and the endlesG and elegant varietiea 

Lof the modem atOTe. The allusion here intended is to 

■ those useful iron tressels called hand-irons, or andiroDi, 

' formerly bo common in this country, and yet ocra- 

sionally to be met with in old mansions, under the appel' 

lalion of dogs. 

When in use, the irons were pkcecl beside each other, 
at such a distance as might be reiiuired from the length 
of the brands intended to be burnt. 

Before the introduction of close fire-places, these 
1/ articles were found not only in the houses of tile better 
sort of people, but in the beilcbamber of the kiiig 
himself, Strutt, writing in 1775, says, " These aumd- 
ironi are used at this day, and are called cob-irimt: 
they etaud on the hearth, where they burn wood, to lay 
it upon, their fronts are usually carved, with a round 
knob at the top : some of them are kept polished and 
bright: anciently many of them were embellished with 
a variety of ornaments." In another place, after giving 
an inventory of the furniture of the bedchamber of 
Henry VIII., in the palace at Hampton Court, including 
"awndirona, with fire-fork, longs, and (ire-pan," &c 
Strutt adds, "Hut, lest our ideas should be sunk too 
low, it may be necessary here to remark, that the 
turrwd rhairs, the jiyijned slooU, the aumd-iroiu, 8cB. 
which we find mentioned in the above inventory sue, 
it is true, such sorts of furniture as at this day can only 
be seen in the houses of (he poorest and meanest people; 
but at that time they were often made extremely grmid, 
' enriched with carved work and gilding, insomuch that 
•. they composed part of the furniture, not only in the 
r houses of the chief nobility of the realm, but also in the 
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W>» of ihe king himself; and of thD awndirons, or, as 
"•sy ire caUeil by ihe moderna, cob-irona, niysetf have 
•^n ■ pair whieli, in former limes, belongeil to some 
"oUb family. They were of copper, highly gilt, with 
"Wutiful flowers, enamelled in various colours, disposed 
■ilh great art bdiI elegance." Shakspeare, with graphic 
5**''tneeB, deacribea a pair belonging to a lady's cbamber, 
"> his play of " Cymheline." lachimo, by way of giving 
proof to Poathumus of a atoieu i" 
innocent wife Imogen, lays. 



Deptndinff on tbeLr brantlt." V 
**«ide» the andirons, properly so called, and what were 
*»iBniinaled creepers, a smaller sort, with short necki, 
^ none at all, and usually placed between the former, 
^ keep the ends of the wood and the brands from the 
^**cr, that the lire might burn more freely, haa been 
•Mentioned a middle sort of irona, thus pleasantly de- 
*<Wbed by a writer in one of the earlier volumes of the 
'Gentleman's Magazine:" — "Now, there being in a 
'Vge house a variety of rooms, of various siies and for 
Various purposes, the sizes and forma of the andirons 
111^ reasonably have been supposed to have been varioua 
too. In the kitchen, where targe fires are made, and 
lai^ pieces of wood laid on, the andirons, in conse- 
quence, are proportionately large and strong, and usually 
plun, or with very little ornament. In the great hal^ 
that ancient seat of hospitality, where the tenant and 
flle neighbours were entertained, and, at Christmas, 
cheerfully regaled with good plum porridge, mince pies, 
and stout October, which happy custom some of the 
very oldest men now living may possibly remember, the 
ludinma were commonly larger and stronger, able to 
nutain the weight of the roaring Christmas fire; but 
d)M(i were more ornamented, and, like knights with 
their esquires, attended by a pair of younger brothers 
bt superior to. and therefore not to be degraded byi 



the humble sijle of creeperi : indeed, they were oflen 
Eeeti to carry their heads at least half as high as thdr 
proud elders. A pair of such I have in my hall ; ihey 
are of casl iron, at least two feet and a half high, with 
round faces, and much ornamented at the bottom." 

As an nidcle of manufacture, andirons are little 
known in England ; a few are made at Birmingham for 
expoiCation; in the United States they constitute a con- 
siderable item in traffic with the various parts of America, 
where wood is the only fuel of the inhabitaniG. 

As the taste for luxuries was cultivated, the enter- 
prise of the whitesmith increased, and, the consumplion 
of pit-coal becoming general, the transition from and- 
irons to fire-places fcmposed of connected bars wag 
obvious and easy ; the new contrivance, for a time, 
exhibiting more or less traces of its origin. In rural 
districts, where the village blacksmith was the only 
artificer in iron, proofs of this fact are frequently ap- 
parent, in the massive grates, the bars of which are 
rivetted into stout iron standards, rising at each end to a 
considerable height above the lire, and terminating in 
large knobs of the same metal, the brightness of which 
harmonises with the genera! neatness. In the liousea 
of the nobility the grates were, of course, of a more 
expensive and ornamental description, stiQ retaining, 
however, as their most conspicuous feature, tvto orna- 
mental pillars, or standards, in front, similar to those 
which exhibited the taste or ingenuity of the tnanu. 
factUrer in the ancient andirons. Besides these suppotts, 
the back plate, cast from a model of carved work, was 
added, and, generally, under the lowest bar, a filigree 
ornament of bright metal, which, under the designation 
of a fret, still retains Its place in many modern stoves. 
Movable fire-places of this description may be met 
with about 9(M) years old. America whose immense 
forests have h be o been ga 1 d as n ikbaustible, and 
where, in consequen e andi o a o do^s, have been 
moat largely in d man 1 has latte ly ma ufaclured me- 
tallic stoves and o nam ntal li pla e to a large extent. 



liBTe juat intimated, notwilhs landing the 
vsBt qiiaiidC;^ of wood produced and conBumed for fuel, 
the increasing price of tlisC sort of firing, if not tlie in- 
dications of its exhanstihilityj has rendered the discDTery 
of anlliiBcile, or Btone coal, a matter of very great im- 
"le states where the increase of population 
rapid. Even in New York this species of fuel 
into general use; it burne widi an intense 
without flame or smolie. According to late 
tecounta, there is scarcely a house erected in the city 
which is not furnished with grates for its consumption ; 
and in very many old houses the fire-placea for wood 
and grates for Liyerpool coal have given place to those 
in which anthracite is burnt. In Philadelphia the use 
of this fuel is still more general; and the saving, in 
some cases, is said to be more than thirty per cent. 
npcn the former expenditure ia the maintenance of 
vood fires. The alteration required in the construction 
of the fire-places in whieh wood or English coal had 
been previously used, has led to a corresponding atten- 
tion on the part of the American stove-grate makers; 
and hence the United States journals abound with ad- 
Tertisementa, and contain numerous cuts, of ranges cal- 
culated, in general, to burn either wood or coal, according 
to circumstances. Of these the front bars are frequently 
vertical and curved underneath, ao aa to form the 
bottom or basket: when for cooking, the fire-place is 
made to admit of being contracted or enlarged, by means 
of movable croas-plates, as in the representation on the 
opposite page (^fig. 50.) ; a plan very early adopted in the 
old Enghsh kitchen ranges. 

It is, however, properly speaking, within the last 
century that we must look for the commencement of 
that vast and profitable trade which ia now carried on 
in the article of stove-grates and hot-air or close 
Htoves of every description in this country ; an article 
in the superb and diversified manufacture of which 
the bright-iron worker's art furnishes no parallel. In 
the construction of flre-places formerly, when economy 




the purpose, that the receptacle for the coals or the 
billets should be ample, and that the smoke should 
BBcend the proper vent. The former deaidcratuin it wai 
eaay enough to attain ; but complaints of smoky chiio- 
neys have been common from the days of Pierce Ploir- 
man (Edward III.) to (he present hour. It is to a 
better knowledge of the theory of heat, in its practical 
application for domestic purposes, as developed by couiit 
Rtimford, in his Essays, that we are indebted for that 
attention to the form and fixing of stoves which has led 
to the present perfection of the article. Instead of the 
old-Jasbioued yawning chimneys, which were thought 
necessary to receive and carry off the smoke, and which 
also carried away the heat in a degree proportioned to 
the siie of the lower orifice, it was shown that, by con- 
tracting the fire-place upon such a principle as to 
regulate the draught so as just to cany away the smoke, 
the heat might be reflected into (he apartment with an 
effect and an economy in the consumption of fuel not 
previously thought of. Attention once aroused to the 
subject, the advantages of contracted fire-places, both 
for use and ornament, were universally acknowledged; 
and the builders and furnishing ironmongers of i 
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metropolis, finding it to be tlieir interest to concur in 
the geneial conviction, became the early and spirited 
patrons of that manufacture nlilch we are now con- 
Btdering. 

" 1 about the year 178O to 1800, the London 
and country markets were mainly supplied by a diverBity 
known to tlie trade as Bath, Pantheon, and Forest stoves; 
the black caslings for which were supplied largely from 
Scotland, as well as from various places in England, 
where, in some instances, the recent manufactures have 
been brought to such an amazing degree of perfection. 
The three stoves above named, and which were in such 
:ge demand a generation ago, differed from each other 
It Uttle, except in ihe fonn and decoradona of their 
troDt plates ; which, with the bars, whether bowed or 
ainight, commonly consisted, when the ariicle was light, 
" '; casting. The three fronts are represented 
below {Jig. 51.): — a, the Bath stove ; b, the Pantheon 
, the Forest stove. 

Fig. 51. 



The latest improvement, however, founded upon the 
regulation of the draught, and the radiation of Ihe heat, 
IS well as combining in general the most superb manu- 
facture, has been what is denominated, from its prin- 
ciple, the Register stove. This stove is made so as to 
occupy the entire space within the chimney jambs; it is 
perfectly close and entire, having the bauk, sides, roof, 
and iront composed of metal plates. The front, of 
course, is intended to fit exactly into the opening be- 
tween the apartment and the flue; the sides are coved 
or inchned backward, so as ta reflect the heat of the 
; and the roof is furnished with a falling door, or 
Tegiater, to afford egress to the smoke, and caiutble of 



being raised or lowered, so ss to legul&le the draught by 
means of a click or ratchet : when there is no fire in the 
grate this click is pushed away, and the door Calling, 
doses the stove completely against the falling of soot 
or the circulation of air. Iron being a rapid conductor 
of heat, the effect of any flie would be greatly augmented 
by constructing its reeeplaele of flre-bricks, or some 
other slow -con due ling material ; but such contrivance is ' 
rarely either practicable or necessary, in the elegant 
article of register stoves constructed on a good principle, 

A great variety of methods have been from time to 
lime inttoUuced, for tht purpose of obtaining, in ordi- 
nary stoves, the hirgest amount of heat from the com< 
bustioD of the smallest quantity of fuel. Amonggt 
those which have been the most successful may be named 
Ktene'a registered condaeiing leaf slave. The difficulty 
experienced in heating some lai^e rooms in the depth, 
of winter, led to the cotisiruction of the grate. The 
conducting leaf stove is formed of plates of metal m) 
placed that each one is a conducting leaf, a portion of 
which goes down, as it were into contact with the fire, 
and is exposed to the direct action of heaL The heat 
thus received is rapidly distributed over tlie whole sur- 
face of the leaf. When it is desired to take advantage 
of the beat communicated by conduction, it is only 
needful to set the valves open, and permit the air to 
circulate around the leaves ; by closing the valves the 
circulation is suppressed or modified at pleasure. The 
rapidity of the conduction, and process of correction, 
prevents the metal from attaining loo high a tempera- 
ture. In an apartment almost insensible to the action 
of the ordinary fire-place, and in wliicb the thermometer 
indicated but a feeble tendency to rise two hours td'Cer 
lighting the fire, it was effected to the extent of 20° 
in a little more than as many minutes after lighting a 
fire in the leaf stove. 

The following observations and diagram, from Treil- 
gold's valuable work on warming, and ventilaUng 
buildings, will show more clearly the principle of the 
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KgUter store. " It has been ahoirii lliat ne should 
line only a amsU qiumlily of meial in contact with 
tkc fuel; but tliere is no objectioo to employing inetullic 
«rf»ces, GO that they may act as refltctore of heat; 
enly Ihey should not be any where in cotitact with the 
krK, or other metal round the fire. The covings, or 
•ill™, of a lire-place, H H {fig. 52.), are now commonly 

Fig. 52. 




m oblique position, accoiding to the plan 
pfopoaed by count Rumford, whose object, in giving 
"MB such & position, was to reflect the heat into the 
'Wnj. But to gain any advantage by reflection, the 
""Mter of which they are fornaed should be capable of 
Wflwiing ihe chief part of the heat which they receive ; 
"iitead of which, we most frequently find a blacltened 
Wrface, Bright or polished surfaces are best for re- 
fl«ling heat ; and it haa b 
Uxlie, that brass is a more ) w 
(lull steel, and consequently b 
MmentB round a fire-place, f 1 
wlour are good reflectors ; and f c 
Kith Wedgwood-ware, of taslef 1 
^■nlity of heat would be r fl 
lively appearance would be given to 
neDtJoned a light colour, but perfect white should be 
■voided, because it is not so agreeable to the eye as 
ether colours. To determine the position of the covings, 
that they shall be best adapted fur reflecting 
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the heat of ihe flame into the todiii, we may coneidi 
F to be t!ie focua of the fire ; then, if D H form 
angle (f 45° with A F, the heat, from b pgrtion of 
flame, at the focus F, wouUl be reflected into the room 
in a direction perpendicular to the line D E, which beie 
repreeenta th« front of the grate, the an^Ie of incidence 
being eqnal to the angle of reflection, whicli is the con- 
dition required to be fulfilled. The aanie will be true 
of a portion of flame at any other part of the Are. 
Therefore, to set the coyinga bo that they will vefleet the 
heat with advantage into the room, make F the middle 
of the front of the grat^, and F D half the width which 
is convenient for the opening; and make AE perpen- 
dicular, and eqnal to DE ; then join A D, and it U the 
direction in which the coving shauld be placed. A 
greater obliquity would be still more effective, becanseit 
would Epread the rays more into the room, but is not 
convenient in other respects. The back of the fire is 
usually straight ; but, unless the tire be small, it is &D 
advantage to make the back in two parte, forming an 
obtuse angle at e; in this angle, the smoke collects and 
ascends witli less obstruction than when it is UisperKd 
over a flat surface. It is not necessary that the form of 
the fire should be regulated hy the position of the cov- 
ings, because its form does not affect the refiection ; on 
the contrary, acute angles should he avoided, and the 
fuel kept as much in mass as possible. Tlie form for 
the fire, marked a b c dj in the figure, is drawn witii 
the angles acute, as they ever should be made.'' 

The iame intelligent and experienced writer give« 
tlie fallowing additional formula, in reference to open 
Bioves: — "The height of the grate from the floor of the 
room is an object of sotne imjiortance ; if it be placeil 
loo low, the heat is expended almost wholly on the 
hearth, and the flrc-phice seems buried within the fender. 
If it be placed too high, a person's face ia scorched, while 
too small a portion of heat is given to the floor, to render 
a room comfortable; but a hii^h mantel has some advan- 
tage, in producing a more effectual ventilation. After 
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|tm coniideTsuon of the reuoni which iletcnniaQ 
IX of o]>inioa that the top bur of a gnte 
not be Im than iwenty incliea frtiiii the floor; nur, 
will it be deeirible lo exceed two feeU Aiut 
loner part of the fire ii not buried in * mus 
-work, there will be an abundant aupply of heat 
the floor, with the|rrealer height. The flpac« 
the top bar and the mantel will require lo be 
proportioned according to the lize of ibe mom and 
draught of the chimney, and, in ordinary caies, may be 
aboDt fifleen or sixteen inches. The proportioni of 
grates for different-sized rooms I shall give entirely from 
abBerTBtion, because it would require nome more accurate 
experiments than J have yet made, to reduce these pro- 
portions lo 3 rule, by an investigation from first prin- 
dples. If the lenjnh of the frnnt of the grate be maile 
one inch, for esch foot in length of the room, and the 
depthof die front behalf an inch, for each foot in breadth 
of the room, the proportioni> will be found tolerably near 
ifae troth, ill tlie csEea usually occurring in practice. If 
the length of the room be euch as requires the grate lo 
lie longer than thirty inches, two fire-placei will be ne« 
fiMsary ; and in that case the same proportiona mny be 
adopted, divided into (wo grates ; unless tlie room be 
very wide, when a greater length should be given, and 
less depth, so as to preserve an equivalent area." In 
the manufacture, however, of stove ranges for sale, nu- 
■Deroas deviations from this &cale of proportiooa necet* 

The engraving annexed (fig. 53.) represents a com- 
plete Register stove, of a modern and fashionable pattern, 

A is the front of the stove, generally cast in a single 
plate, and fitting within the jambs, or chimney bottom : 
in this pattern it is a perfectly flat surface, and may 
nther be plated with polished steel, or be got up on itw 
grindstone, and afterwards 4lreb£ed with emery, to a 
haiid«oine dead ground or silvery appearance, which 
l^ves excellent effect to the other parts. 'I'he lines run- 
tdng parallel with the outer and inner margin of the 
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front repTGEent a polished eWe] ticad attached to the 
surface, and producing, with the dead ground, an ex- 
ceeding;])' harmoniouB effect. 

B B B, the front ornamentB. These are designs in 
basso-ielievo, often moat beauUfuIly cast and finished. 



either in lackered brass, bronze, or verd antique. As 
these omaraenls constitute one of the most variable fe»- 
tutes of the ilove, the diversity exhihiled in the trade b 
of course very great. They may either be permanently 
attached to the front, or made to tais-e off; the latter 
being invariably the practice when the surface upon 
which tliey lie is bright; this arrangement affords great 
facility and convenience to servants in cleaning the parts. 
In more common sorts of register fronts, which are (!0t 



up with black lead excluEively, these 
with the front ilself. 

C C, the cheeks of the etove ; the outer plate at least 
of which is usually mate or Iesg inclined, or coved, lo 
reflect the heat. 

D, the ouiside hack, consisting of a plate nhich com- 
pletely covers the stove behind. On the upper part 
of this back, and the lop of the cheeks, rests the plate, 
with 1 small trap door or register, from which the stove 
is designated. 

£, inside back, is a cast-metal plate, with air-holes. 
It not only prevents the main back, upon which the 
stove iutiBtantially depends, from liability to crack from 
contact with the Are ; but it is so placed, that a current 
of lir is constantly passing from beneath the ftrate, and 
between these hacks, so as materially to assist combus- 
tion, as well as in some degree to keep the metal cool. 

F, the bars. These may either be made fast to the 
dbeekt, or, as is more commonty the case, in the better 
(ortB of Btovea they are made to "hook off*," by meaoB 
of aide pieces with prt^ecting pegs, made to fit into cor- 
tesponding holes in the cheeks. This cantrivance not 
only affords a great facility for cleaning the stove when 
fixed, but more particidariy it allows the elegant con- 
Teiuency of duplicate grates ; a set of useful economical 
ban, in which the fire may be kept during winter or on 
Other occa«ion9, being superseded, during the summer 
iDondiB, or when a fire is not required to be kept, by a 
polished steel or other ornamental front. These bars 
may be made of various patterns, according to the taste 
. of ihe manufacturer, or the preference of tlie purchaser, 
either plain, oval, London oblong, octagon, or straight; 
and with or without banister swells. In order that a 
Fig. 54. grate may oSer as litlle obstruction as 

/^-~~t^ possible to the radiation of heal from 

Bf ^'^"^pthe fire, the bars should not be more 

V ' bulky than is necessary for strength and 

^mmetry. The form of bar recommended by Mr. 
Tredgold is indicated by the section in ffg. 54.; in 



which B is the front of the bar ; and C, the part next 
the fuel ; ciiiilers falling on the upper side. A, wotild 
not roll out at the front ; and th^re ia evident ad- 
vantage in offering less obstrnction to the radiation of 
heat. Sometimes for wood fires the upper bar ia fnr- 
niahed wiih obtuse spikes; and, latterly, many el^ant 
•toves have been manufactured with vertical bars. 

G, the fret, an ornament, either of open filigree work, 
, or cast in bold relief, and denominated, according to its 
charaeter, scroll, leafage, cable, &c. It is placed im- 
mediately beneath the lowest bar or fret-rail, and in the 
best kind of eloves it is made stationary, but in the 
more common black work it is cast in a single piece 
Vfith the lift of bars. The fronts of register atoves vary 
materially in their size and proportions, according to 
the expense or the conveniences for their erection : the 
most common widtli of the fire-place is about eighteen 

The half-register stove differa from the foregoing 
one in being without the metal front, and o|>en above 
the fire-place. The spaces between the bars and the 
chimney jambs are occupied by hallow cubes or pilas- 
tere rising to the upper or hanging bar, and sur- 
mounted with iron plates called holi», or liogilt. The 
side pieces of this class of sloves are often very richly 
ornamented in front ; and the outer back plate ter- 
minate in scroll-work or other rich designs east tbere- 
ujion. These stoves are on the average about three 
feet wide in front ; their value being one third less than 
full regist«rn got up in the same style. Occasionally, 
though but seldom, the two descriptions of stoves arc 
united, under the designation of the registered half- 
register. 

Besides the open fire-places, which radiate heat, and 
which are manufactured in such a variety of elegant 
forms to suit the means or the taste of purchasers, we 
have to notice another heavy article in the same line of 
business, namely, the close fire-places, or stoves pro- 
perly so called, and the principle of which is the enuv 



Q of hot air. For stores of this description we are 
indebted chiefly to Russia, Sweden, and Germany ; ne- 
ces^ty having naturally rendered the inhabicants of thi; 
North more attentive to the article of fires than thone 
more temperate climates. They were, likewise, ad- 
ted bj habit to prefer in theit apartments an intenBe 
heat to the pleasure of seeing the firej a feeling quite 
opposed to that which always prevailed in England, 
where the eight of the blazing fuel appears almost to 
have compensated, in some cases, for the deficiency of 
heat. 

M. Morveau, a Frenchman, who, thirty years ago, 
iiiTe8tif!;ated the principles of foreign stoves with a view 
to national advantages, mentions the writers who had 
preceded him on that subject. The earliest name in 
his list is Francis Kealer, of Frankfort, whose work, 
entitled Epargne-Bois, &c (the Wood-Saver, &c.), 
appeared in French in I619: he is the first writer 
who deserves to be quoted as having proposed any 
useful ideas on this subject. In his stoves he formed 
aght chambers, one above another, through which the 
smoke was to pass before it entered the chimney. He 
also brought air directly from the ash-pan to feed the 
fire ; and there was another aperture to draw air from 
the apartment for the same purpose. 

Dolesme, in 1686, su^esleil the first idea of a stove 
without smoke, or more properly one, the smoke of 
which was not emitted, which he called J^mUR acapnoa. 
Here the smoke is farced to descend into the fire-place, 
where it is consumed. I>r. Franklin, who afterwards 
executed a stove on that principle, still spoke of it id 
1773 as a mere curiosity or philosophical experiment, as 
it required too much attention Ut be managed by com- 

Gauger, the author of La Mecanique du Feu, &c. 
pliul«d at Paris in 1713, and a translation of which 
was published in London iu 17l6, is considered to be 
the individual to whom we are indebted for the first and 

IHt complete treatise on the circulation of heat, air- 
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holes sfibrding waim airj ihe miinner of making one 
fire warm several rooms, and the emisBion of heat in 
elliptic curves. He first FUggeEled the plan, now com- 
mon, of placing the siiles or covings of a lire-place in 
BD oblique direction ; a plan, howtver, more generally 
Bltrihuled to count Rumford, fta Gauger'ti work does 
not appear to have attracted much attention in this 
country. 

To Montalembert is attributed the tirat idea of in- 
troflucitig into France stoves constructed in imitation of 
those used in Russia, in which the smoke circidated in 
ascending and descending flues. In the memoir he 
read on this suliject to the Academy of Sciences in 1767, 
he called them chemiiiees poeUs. Several of these were 
executed at Paria j and even Russian workmen were 
brought thither, in order more surely to obtain even 
advantage their method afforded. Fig. 55. and fig. So. 




exhibit a section and profile of a stove of the above de- 
scription, which, although well enough suited to the 
warns of those northern nations where an elevated tem- 
perature is chiefly regarded, has been considered ob- 
jectionable on two accounts : in the first place, the fire 
is not seen ; and, what is worse, the air of a room, when 
heated by such a stove, is found to he disagreeable and 



To prevent eeil eiFecIs, it has been recovn- 
fa) place a Tessel of water upon the stove, which 
effect of saturating the air wiih vapour : ihis 
Kt. Murray founil to obtain with the Italians 
y^ Apennines. On enquiring the reason, he 
(Olteill;. aesured, that without it they would be 
tohesilach and other indispositions; while, with 
lie precaution, they expeiienced no inconveiii- 

Chineao warm their rooms by means of stoves, 
furnaces, of which ihey have several aorta ; 
wiled kang are described by father Gramont, 
IV bang is a kind of stove heated by a furnace. It 
Wnnitiof the following varieties: — the kang with a 
pavement, or ti-kang ; the kang for sitting people, or 
kos-kang; and that with a chimney, or long-kang. As 
^J ire all made on the same principle, the descrip- 
tioQ of the koa-kang may not be unacceptable, The 
pirtaof a kang are, 1st, the furnace; 2d, a pipe for 
'^ heit; 3rd, a brick elove ; 4ih, two funnels for the 
"■"•ke. The furnace is proportioned to the size of the 
■tave it is intended to heal. The lowest part is the 
•"h-hole; next, the cellar; then the furnace, having a 
"it or mouth that conveys the flame and heat into the 
"*"* by a pipe or conductor, beginning at the mouth 
of the furnace, and forming a channel which falls in a 
"Sht angle on a second, that goes quite through under 
Itie middle of the floor ; and this last pipe has vent 
lules here and there. The stove is a pavement made of 
Wcls, which, bting supported at the four corners by 
Btlle solid piles, leaves a hollow space between theni 
•nd the under pavement, where the heat remains pent 
Dp, and warms the floor. 

The smoke funnels are at both ends, with a little 
opening on the stove, and another outwards, which 
carciet off the smoke. The furnace may be placed 
either in the room itself, or in the next room, or with- 
out doors. The poor, who are glad to mnke the most 
of the flring that warms the koa-kang, on which they 
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Bit by day and elesp by night, place the furnace in the 
same rnoni ; the middling BOrt put it in an adjoining 
room ; the rich and gieat have it on the outBide, and 
most commonl; behind the north wall. The furnace 
is much bcbw the level of the Etove, that tbi? lieat and 
flame may ascend with the greater impetuosity into the 
conductor, and not drive up the ashes. 

The Chinese, Lke the Germans, always keep standing 
in the room bowls of water that are heated by a coal 
fire; and goM-fishee are generally kept in them for 
ornament. In the palace the emperor's apartmenta are 
decorated with fluwer-pots, end little orange trees, &c. 
The Chinese philosophers pretend that this is the best 
way to sweeten the air and absorb the fiery particles 
dispersed in it. The poor often enclose within the 
brickwork of the kanj^ a vessel either of copper tinned, 
or of iron, which supplies them with hot water for their 

The unplesEant effluvia arising from many sorts of 
close metal stoves coniists of what is commonly called 
bvrnl air. The best cure for this evil consists in con- 
fining the burning fuel within a proper thickness of 
matter, generally of a slowly -con ducting power. " Com- 
inon bricks," says Tredgold, " are not proper, because 
they contain sulphurous matter, which sublimes at a low- 
temperature ; they are also liable to open at the joints 
fioin the expansion of the heated air in tlie fiuea, and 
which very frequently breaks the solid bricks. It 
would be not difficult to obviate this fault ; for if a 
case of iron were contrived in such a manner that it 
would not break by irregular expansion, anil be per- 
fectly air-tight, with a lining of brick of such a thick- 
ness and extent as would limit the temperature of the 
surface of the iron to 91S°, it would form an excellent 
stove. A stove of this kind, when insulated, so as ta 
experience no loss of heat, and with sufficient length of 
flue to obtain the whole effect of the fuel, will be very 
effective. The various forma of stoves called Swedish 
are only variations of this principle, where a case of 



glased tilfS is used instead of a ca^e of metal ; and 
diere has not always been strict attention paid to limi 
ing the temperature of the aurface for heating tlie a 
When Guyton-Morveau investigated the Swedish stovt 
with the view of introducing them in France, be so far 
deviated from hit models as to heat part of the air by 
tnm plates that were in contact witli the burning fuel ; 
and, CDiiaequently, made them liable to the worst ob- 
jection against the German stove, that is, of producing 

About fifty years ago the close pyramidal stove was 
introduced into churches, halls, shops, &c. As it was 
liable to become red hot, and of course merely heated 
the air, without changing or circulating it, the objec- 
tion above alluded Eo, namely, the burning of the 
air, WBB justly chai^eable against it. The capital im- 
pTOTement of warming a room, by means of air, the 
temperature of which was raised by flowing through 
the heated cavities of the stoves, was materially ad- 
vanced by the cast-iron or Pennsylvanian fire-places, 
recommended by Dr. Franklin. In 1780, two of these 
atOTeswere placed in St. John's church, Southwark, the 
Ainnels of which were carried straight up through the 
gjplleries and roof: before the introduction of these 
stoves, it had been usual to employ women on every 
Sunday morning wiih clottis to wipe and dry thepillara 
and walls liefore the congregation assembled. The 
warming of this place of worship was considered to be 
more perfect than any preceding ; the plan was gener- 
ally adopted ; and the introduction of these or oihet 
atoves, with pipes of every degree of danger, ugliness, 
and contortion, has since taken place in most of our old 
chsrches. 

The principle recommended by Franklin has been 
adopted generally in the modern hot-air stoves. These, 
instead of consisting simply of a cast-iron box, are cou- 
Btmcled with a casing, or, as it were, of two boxes, one 
within the other, with a space between them through 
which, by means of proper apertures, the air ia made 
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to circulate ; the emission of the healed current being 
regulated by a slide or rsyed ventilator inserted a 
toil of the stove. 

Churches, manuraclories, and other large buildingi 
are now commonly heattd by means of a coclile, i 
wu first applied with etTect by the Messrs. Strutt, i 
their extensive cotton mills at Belper in Derby: 
The cockle is a capacious vessel, made either of 
iron or of plates rtvetted together In the manner 
steam-engine boiler, and is so set, that a fire ci 
made -within^de it, upon a sunk grate, the s 
of which passes by a flue into the chimney, 
cockle is enclosed in a casing of fire-bricks, ao buill n; 
as to farm ati air-chamber from which, by n 
tubes, the heit generated in this apartment is c 
to the roome where the wurmth is wanted, and admi 
by ventilators placed in the fioor. A (^r^. 57.) reprefent 
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the cockle ; 
the grated cavity in whv 

the fire is made; C, i 
fire-hole, or opening f 
the introduction of f 
D, the flue, to carry off tb 
smoke ; £, the Bsh-p' 
F, the air-chamber; ghit 
pipes passing from 
chamber to the aparUne 
to be warmed ; I, a p 
for the sdmissioD of fresh 
istanily rushes in and sup- 
plies the vacuum produced by the rarefaction of the air 
which is thereby driven through the tubes. In using 
this apparatus, care is required that the cockle iloes not 
become so much heated as to bum the air, and thus 
produce a disagreeable smell. Air heated by contact 
with hot iron becomes dry, has its electrical condition 
altered, and by the decomposition of the organic matters 
floating in it, an unpleasant smell is given out. 

Not only sleam hut hot water has of late years bees 
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"Pplied nioceBsrully for warming churches, &c. The 
lonhof England Joint Btoclt Bank, at the front of the 
Rojal Arcade, at Newcastle upon Tjtie, is warmed 
Wb principle b; an ingenious apparatus, constructed 
Meiira. Walker of that town. By means of a tort 
inwtted double pan, or water cockle, m it might 
'^ed, which is fixed in a furnace in a low room 
wnstant ebullition of the water is EUslained, and the 
°Uid, at a high temperature^ is made to circulate through 
■ range of low cast-iron coffers, running behind the 
"Mka in the banking apartments. 

The use of hot-water as a means of warming ..•■^^ 
fttildingB has been Tcry much extended within the last 
^^ jears. The most simple apparatus is constructed on 
u^ principle that hot water having less specific gravity 
•^ an cold, ascends ; therefore, the water being heated in 
, **« boiler, rises to the highest level, while that which 
_*« patted with its heat retuniB to the lowest level, a 
**nilating system being thus completely established. 
Stoves, including every description of metal fire- 
**[• aces, close and open, constitute one of the most exten- 
^'*"v^ superb, and profitable manufactures of the country. 
■^Jl the parts are cast in fine sand, from models made 
"^wy smooth and exacL To produce a casting, the 
**)ouIder tabes a frame which is shallow or deep, ac- 
cording lo the sii!e of the article to be included. The 
*l]odeI being placed with the ornamented surface upper- 
Xaoa, on a level board, it is well powdered over with 
fine dried pulverised sand. The frame is then placed 
over. The casting sand, a little moistened, so as to make 
il cohere, is shovelled in, and with a rammer, beaten 
firmly down upon the model, more sand being put into 
, the frame or box, until it is completely filled ; the sand 
above the margin is then sliced off with a strike, or 
straight wand, and the frame containing the sand and 
model turned over upon the board. The reverse side 
of the model being now presented, it ia powdered with 
dust (Vom the bag as before, and another frame being 
placed upon the former one, to which it is exactly fitted 
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hj meuu of pina and projectiog ears, the mside is filled 
utd rBDimed witU sand as in the first instance. The 
boxes are then separated, and iLe model taken out of 
the sand, which retains a fine sharp impreBsion of the 
said model. The surface of the sand is, in the next 
place, dredged over nith bean-flour, and afterwards with 
powdered charcoal ; the surface, where smooth, being 
polished over with a flat tooL A gutter being now car- 
ried CO the edge of the sand in a corresponding part of 
both moulds, or a hole made through the uppermost only, 
the boxes are closed, and detained in their position by 
weights or clamps, while the metal is poured in by 
means of a large ladle. By means of this treatment of 
the moulds, the casting comes out clean and smart ; ai 
the bean flour, by burning away, and leaving the char- 
coal prevents the sand from adhering to the surface of. 
the metal. If the metal be of good quality, in a. proper 
state of liquidity, and the process of moulding adroitly 
managed, the casting will be remarkably perfect and 
smoodi. 

In casting at once the body of a hot-air stove, the fol- 
lowing ingenious contrivance is resorted to ; — A square 
plate or board of the area of the bottom of the article 
to be cast is prepared, having a pair of hooks projecting 
from each of the edges ; these hooks receive the hingei 
of four iron frames, each of a proper size to mould one 
aide of the stove, and removable at pleasure for that 
purpose. To produce a casting, the workman places 
upon the plate or foundation a square box, made smooth 
inside, and slightly tapering upward : when this bos 
has been fiUeil with sand, well rammed dawn, and 
levelled at the top, A (fig. SS.), the model ornaments BC 
are attached to the sides by means of little pegs or pro- 
jections ; the four Iron frames above mentioned, with 
their under boards, are then brought up and fastened, 
so as to form a complete closure about the box inside, 
with the exception of a space to receive the sand : thii 
space having been carefully filled with sand, the sidei 
are loosened, and laid down as in the figure; I 



models are removed, the box is then carefully with- 
drawn, an operation which its taper form is intended 
to facilitate : a cubical cove of sand is thus presented, 
of a n7ie corresponding with the internal (limensions of 
the fttticle to be east. The side plates and iloor-place 
tUTing been moulded in the several frames respectively, 




ttef aie taken and examined, and corrected by the 
numlder, after which they are carriedupon their boards, 
■nd again attached by means of the hinges to the found- 
■tion, already described, and lying in the position indi- 
cated by D E F G. These four mould boses are then 
fioBlly lifted up so as to form a closure about the case, 
ta intermediate space being left for the reception of the 
metal, which ia poured in through a hole at the top, 
a^r the whole case has been properly adjusted, bonnd 
together, and every outlet closed up with sand. 

Articles of this class having many of their parts oras- 
mented with rehef-work, to which the usual processes 
of gelling up a smooth surface cannot be applied, are 
mostly finished in the black style common to ordinary 
fiie-places. During the operation of fitting up or put- 



ting together, Rles or chisels are lued for the remoral 
of any knots or flaws, after which the surface of the 
metal is well covered with a mixture of black lead and 
water, and in the next place brushed until it asBumes s 
good ground and deep lustre, resembling the effect sought 
to be produced by kitchen -maids upon similar articles. 

The principal part of the regiater'Stores, and others 
of the same class, may be distributed, as to their orna- 
inental character, under the following descriptions: — 

1. Consisting of tine black castings ; which are often 
produced from models of very rich and elegant designs, 
and combined in the most perfect and admirable style of 
workman Bhip, 

S. With japanned surfaces of all colours and mix- 
tures, or gilded with gold or silver. In general, how- 
ever, they are black or bronze, or veined in imitation 
of marble, all of which look very handsome, last a long 
time, and have had a large run in the markeL 

3. The most superb and expensive articles, composed 
of ground, glazed, or polished aleel stoves of this descrip- 
tion, are often manufactured of the most magniBcent 
patterns anddinienGionB,and constitute the principal fea- 
1 the London and Sheffield sbow- 



4. Brass fronts, or combinations of brass work, either 
lackered or bronzed, with all tbe above-named sorfacta. 

The principal pieces of a stove are cast in good metal, 
in order that they may admit of being filed, drilled, 
&c. by the litters up ; and, moreover, that the surfaces 
which have been ground or polished may be free from 
flaws. When bad metal is used, or even that which is 
too rich in heavy articles, it makes bubbles in the cast- 
ing ; and the surface, when wronght, has a fretted 
appearance, or, as the workmen snj, is kUhg. This 
defect often occasions much inconvenience to the fitters, 
as it does not always become visible until considerable 
labour may have been expended in getting up the sur- 
face of a large article. In some inatancea, the holcB 
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admit of being plugged with bits of meial; a course 
which leaves, perhaps, the Eurface even, bat, from a dif- 
ference of colour or other causes, the patching is gene- 
rally so apparent as to become an eyesore in line stoves ; 
the fret or screeu at tile bottom of the grate, and all the 
filigree ornaments, are cast of the iKSt soft metal, to 
prevent their breaking. 

Of late ihe fashion of stove fronts has turned mostly 
upon a dead bright iron ground. Inlaid with poUshed 
steel, and overlaid with burnished brass, or bronze 
foUaturc, or scroll-work. The iron surface is got up 
by an application of the grinding atone, to bring about 
a smooth bottom ; after which a hand rubbing with 
£out, emery, and oil gives it that peculiarly silvery ap- 
pearance which, in contrast with the bright steel and 
bronze ornaments, has so good an effect. These latler 
oniameDts are generally attached by means of springs, 
or Bonie similar contrivauce, so as to admit of being 
reiDOTed either for convenience or for re-bronzing. 

The forms and ornaments of these articles are per- 
petually varying, as caprice or science may happen to 
influence tlic designer. A few London liouses make 
up superb slovesj for the residences of the nobijity, 
from drawings of first-rate architects; and same of the 
ttove-grale manufacturers in the country employ, at a 
considerable expense, draughtsmen in making designs 
for new patterns, in some of which no small degree of 
taste and ingenuity is evinced. Although in these 
niea the artdet, of course, is the actual delineator, muchj 
after all, depends upon the judgment and experience of 
tile principal; for, however the fancy or the knowledge of 
the artist may enable him to invent or to combine, they do 
not often qualify him in the same degree to decide either 
how far an omameut, which looks well on paper, may he 
likely to take when actually cast in metal, nor always 
whether it be exactly proper for the purpose intended. 
On the other hand, if the master want spirit, taste, or 
money, to [latronise new and ingenious designs, it ia in 
Tain that bis designer tax his invention, when whatever 
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of originality his designs ma; exhibit will be eure robe 
frittered down into common-place prodnctionfi. Some 
idea may be formed uf the importance attaching to this 
depaitment, when it is stated, that even in the country 
jrom SO/, to 501. is not nnfrequently expended upon the 
models of ornaments for a single stove. 

The introduction of Schools of Design in our manu- 
facturing districts has tended maleriallf to improve all 
kinds of ornamental metal manufacture, and no depart- 
ment has profited more thaa the stove and stove-giate 
manufactory. 

The method of producing the model, in the first in- 
stance, is ae follows : — The artist makes ■ drawing on a 
small scale, and finishes it, so u to exhibit, ns neaily 
as possible upon paper, the effect intended to he pro- 
duced. If approved by the manufacturer, the draughts- 
man copies it in outline, of the actual size, and bearing 
all the proportions of the projected article. This sketch 
is sent to the modeller, who, having laid upon a board 
a sufficient bed of finely-tempered clay, the surface of 
which is made smooth, he places upon it the paper, and 
transfers the outline of the figure, by tracing it over with 
a blunt point, or pricking it through at short intervals 
with a needle. When, by this means, the sketch is 
transferred, the paper is removed, and the modeller 
proceeds, wiib the assistance of sppropriate tools, first ta 
cut away the margin, anil in the next place to carve 
out the deep and elevate the prominent partSj according 
to his copy ; repeatedly touching up and improving the 
work, until it exhibit the requisite spirit and finish. A 
cast of gypsum, or plaster of Paris, is then carefully 
taken from the clay, and from the gypsum matrix a cast- 
ing of lead, which serves as the model from which to ob- 
tain a hard-metal casting in moulilers' sand : this, being 
properiy cut up with chisels, and dressed to make it 
smooth, is the regular pattern to be used in the foundery. 
It need hardly be added, that where bo much dejieuilR 
upon new and handsome patterns, vchile the expense 
and trouble of originating them are so considerable, that 
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piracies are not unfrequent. In i 

principle of honour pri!ventij tilis si 

bat, where a want of integrity oi 

neceEiit; exists, it is not 

to purchase a finished s 

the vatiouE pieces as models to cast from. 

The Russians and the Germans make their own 
Gtoves ; and we have no trade of this kind to France : 
to that all tiie stoves manufactured in tliis country are 
for home use, except a few, which, under the designa- 
tion of Canadian stoves, are exported to British North 
America. The Canaiiian Btove (Jig. 59.) consists of 
two cheeta. A, B, composed of caat-iron plates, and either 
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fSsd one upon the other, or used aeparately, as circnm- 
Rtances may require. When set up, aa represented in 
the engraving, the upper chamber A, which is cast with 
fiuesj passing from the fire-place below to the chimney 
C, is intended to be used as an oven, the fuel being 
anppUed by the door D. When intended only for 
warmth, the upper part is removed, and the top plate, 
with its chimney, placed upon (he lower cheat. The 
■tove is composed entirely of plates, so that it may con- 
veniently be token to pieces, and packed in a wa^on 
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(luring excursions, and, nhen wanted, a few minutes 
serve to reconeCruct it in the wilderness. 

A stove, Joyce's patent, was introduced a few yeaw 
since, in which charcoal soaked in caibonate of sods 
was employed. The stove was an urn, and all the heat 
of combustion escaped into the room ; but at the same 
time all the products of that combustion, as carbonic 
add, which rendered them highly dangerous. 

In 1785, Dr. Franklin published a description of a 
atOTe, in which the flame was reversed, or passed down- 
ward through the fuel, so aa to consume the whole or 
the greater part of the emoke. The appearance of this 
slOTe is that of a vase of cast-iron, with its pedestal; 
and this ia mounted upon the top or lid of an air-box, 
standing upon the hearth, and built close in a receas in 
the mason-work : the vase, standing detached from the 
back of the niche, has a very neat appearance. The 
top of this vase openg backward on a hinge, like a Hd, 
to admit the fuel ; the o]>ening being covered by a 
brass frame, which allows the air to enter ; the bollam 
of the vase, has in it an opening of about two inches 
in diameter, which leads through the stem or foot of 
the vase into a hollow iron box, forming the pedestal. 
At the bottom of this pedestal is a grating, in the lid 
or top of the air-box upon which the vase stands. The 
air-box is divided by four partitions, between which 
the smoke passes and repasses, in a waving direction, 
until it enters the chimney. Thus the smoke and flame, 
immediately after it has descended through the grate in 
the top of the air-box, passes backwards towards the 
chimney, between the two middle partitions ; but, as it 
cannot enter into the chimney at that part, it turns 
round the ends of those partitions, and returns in two 
currents towards the front of the box, then returns again 
round the ends of other pardtiona, and goes back into 
the chimney which is behind, or rather at the sides of, 
the niche in which the vase stands. The front plate of 
the air-box ia made to slide in a groove, in two piecei, 
which meet together in the front, like folding-doon; 
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« being slided back expose the spaces be- 
le partitions, -which, as before mentioned, act as 
" ir the snioke to circulate in, ami give out 
lE through the metal of the air-box. In the space 
1 middle parlitiona, and into which the 
wwte firai descends, a drawer is filled to receive the 
xbet or cinders which may fall through the grate in the 
lop of the air-box, and it can be easily withdrawn to 



J lower part of 



There is likewise a small grate 

tbe vase, upon which the fuel co 

■ill real. When this fnel ia lighted, the iiarae and 

nwke will draw downward, and, descending through 

1% grate, will pass through the hole in the bottom of 

the Vise into the hollow pedestal, and through the grate 

in the Cop of the air-box : it then pasies horizontally in 

lie apace between the two middle partitions of the air- 

h)K, and proceeds iu the same direction towards the 

••wk of the chimney ; there dividing, when part of it 

turoa to the right, arid passes round the farther end of 

llie middle partition; ^en coming forwards, it turns 

tODtid the near end of the outside partition ; then, 

■loving backwards, it arrives at the opening into the 

botlotn of one of the upright comer funnels, behind the 

niche, through which it ascends into ihechimney ; thus 

Seating that half of the box, and that side of the niche. 

The other part of the divided flame passes to the left, 

round the far end of the middle partition, round the 

near end of the outside partition, and so into and up 

the other corner funnel ; thus heating the other half of 

the box, and the other side of the recess. The vase 

iudf and the box nill also be very hot ; and the air 

niiTOUuding them being well heated, and rising, as 

it cannot get into the chimney it spreads in the room : 

colder air succeeding is warmed in its turn, rises and 

spreads, till, by the continual circulation, the whole is 

warmed. If there is occasion to make the fire when 

the chimney does not draw, it must not be kindled at 

in the vase, but in one or more of the p 

o a 
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the lower air-box, first withdrawing the sliding front 
of the air-boK, and' coTering the mouth oF the 'vase. 
After the chimtiay has drawn some time with the fire 
thuH low, and begins to be a little warm, those paGBBgea 
may be closed, and another fire kindleil In the hollow 
pedestal, leaving its sliding shutter a little open ; Uld 
when it is found that the ehimney, beingwarraed, drawi 
forcibly, that passage may be shut, and the 'vase opened, 
to make the fire there, as above directed. The chimney, 
well warmed by the first day'a fire, will continue to 
draw constantly all the winter, if the fire is made daily. 
The construction of this stove preecnte no difficulties to 
the manufacturer, and its appearance, in some situation*, 
is very gooil ; but the constatit care required in Its 
management, and especially the complete boxing-up of 
the fire, have prevented it from becoming a favourite ia 
thiB country, Uiough in France it has been much used. 

The expression of burning smoke has ijeen very gene- 
rally misunderstood. Smoke is a mixture of the pro- 
ducts of comhUBtion, with water, and unconsumed car* 
bonaceous matter, which form the black parlicleE. The 
bituminous or free burning coals produce the greatest 
quantity of smoke, i. e., of aolid carbon in a stale of fine 
division. If this black cloud is passed over a heated 
surface it is burnt, and consequently no vinble vapour 
escapes, hnt it must be underatood that we destrojr 
nothing ; the black coal, consisting in the main of car- 
bon, is converted into carbonic acid, and this colour- 
less pas, mixed with water, ammonia, &c., passea off 
into the air after the smoke is burned. 

Dr. Franklin, during his residence in Paris, contrived 
another fire giate, calculated to consume its own smoke, 
which, for its ingenuity at least, deserves to be described. 
The grate ia a short cylinder, with its axis placed hori- 
sontally ; one end is turned towards the apartment, and 
made with bars — the other is a back plate ; it is about 
one foot in diameter, and eight inches between the bars 
and the back. The sides are of plate iron, having 
holes of half an inch diameter, and three or four inches 
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disUnt from each other, to let in air for enlivening the 
fire ; the back is without holes. The side plates do not 
t either ai the top or bottom by eight inches, the 
iuterral being titled with smaLl bars, passing from front 
to back, to aJmit air below, and let out smoke above. 
The three middle bars of the front or circular end of 
e grate aie fixed; the upper and lower ones may be 
taken out and put in at will, when hot, with a pair of 
pincers. The whole of this cylindrical grate turns upon 
piTOts fixed in the opposite sides, across the centre of 
it: the pivots are supported by a crotchet, the stem of 
which is an inverted conical table five inches deep,. 
which fits as many inches upon a pin, which is fixed 
npright in a cast-iron plate that lies upon the hearth. 
In the middle of the top and bottom grates are knobs 
pngecting about an inch, which, as the whole is turned 
on the pivots, stop it when the grate is perpendicular. 
By this means the grate can be inverted by turning it 
orer upon its pivots ; hut, as that will present the bacb- 
plate to the apartment, it requires to be turned half 
teund horizontally upon the conical pin, to bring tba 
front bars to (lie room. 

king the first fire in the morning with this 
grate, there is nothing particular to be observed : it is 
made as in other grates, the coals being put into the 
Cylinder, by taking out the upper bar, which is replaced 
when they are in. As the fire burns down, it leaves a 
vacancy above, which must be filled with fresh coals, 
die upper bar being removed, and replaced aa before. 
The fresh coals, while the grate continues in the same 
position, will throw up, as usual, a body of thick smoke ; 
but every one accustomed to coal fires in common 
grates must have observed that pieces of fresh coal 
Btnck in behiw among the red coals have their smoke 
W> heated that it becomes flame in its passage through 
tiie if^ted cinders. This, then, is the phenomenon 
vhieh suggested the principle of ihe swivel grate; by a 

rh with the tongs or poker it can be turned over on 
pivots till it is inverted, when the front bars face the 



bick of the chimney : a pentle turn upon its vertical 
BOclcet brings it again to face the room, when all the 
fresh coale will be found to be under the live ones, and 
ibe greater part of the Emoke arising therefrom will, ia 
iti passage through the Hre, be inflamed and consumed. 
By this masna it is asserted that more heat is obtained 
from the fresh fuel, while that which is more ignited is 
longer preserved from being consumed. As an inge- 
nious contrivance, this stove may be admired ; but it can 
lie no wonder that its complexity should have precluded 
even its partial adoption as a useful fire-place. Various 
contrivances have been announced, having for their 
object to supply the fresh fuel under the fire, and con* 
aequently to burn the greater part of the smoke, on the 
principle of Dr. Franklin's revolving grate. The ad- 
vantages claimed for these contrivances are, first, that 
the combustible quality of the coal is turned to the best 
account : the smoke, instead of being suffered to pass 
up the chimney, is inflamed in its ascent, and thus con- 
tribules beat : secondly, the chance of a chimney Bioolt- 
ing, io as to become annoying, is materially lessened, 
irom the small quantity of air required to produce ft 
draught ; thirdly, the vent will rarely require to be 
swept ; and, fourthly, the efiect that such a mode of 
feeding fires, if generally adopted, must have in dimi* 
nishing that mass of sooty particles which darkens the 
atmosphere of London and several large towns. Such 
advantages were enumerated to the public, in recom- 
mendation of a contrivance for the purpose above 
mentioned, for which a patent was, in 1815, granted to 
Mr. Cutler, of London. His plan consisted in applying 
to a register stove a chamber or magazine, situated 
beneath the grate (or the space enclosed by grating) in 
which the fire is to burn. This chamber is to contdn 
a magazine of fuel, sufficient to supply the combustion 
for B whole day, or other required space of time : the 
boltom.plate of the chamber is movable ; and, by 
means of a wheel and axle, the fuel contained in the 
magazine can be elevated, so as to introduce a portion 
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ef Ibe fuel into the gnte U dw iVMr fart, «r 
tencalh ; and tbuH /torn liiiie to ifaat iipliii ifc 
which is consumed, wiihnnt the uaiAfc 
■hroving on coitls. Id ottUrlV Mifa I 

.OT entrance to the chimnejf mam if »f mA • ■•• 
RnictiaQ ai will produce ihe mam dUraC Itm^fu m 
mmnt of «ir to pun throush anrf anMi Atitf^ tm 
&«■ The introducin)c ■ napplf «f hd lM» ik* pM« 
from beneath cau«e« the fire W tera (bw, md »IA 
little imoke; beeatiae the mute or fia aUd) tmmm 
from the newly introduced fud, nbm it b *n( haMi< 
niul of necessity ascend ihroa^ lb* fewnioc ■•% m4 
te thereby cotisumed. Anoibe* twpoMWiul imMI 
t? the patentee is, to reduce ilw Cn or uliwoiifc ll^ 
irhen it ia left for the night. TMt k dea« kf iomrtif 
down the whole of the Are frmn [he graW inu A* 
''" abet or inagazine benmh ibe gntt : ilw —t^j t4 
B thus inlempled, and tbc fire » t/rmpUt^ tm. 
cloMd in a deep cheat, w (hat it ia ioipuMUa afwl* 
can fly out, or the Gn long tCMafa ncMliaipMlMJ. 
11)e fuel is raised by nwana of i bae iw4 hinuA ifcr 
hottoro plate, the enilt of wbick pmm limm0t ditt W 
nUTOW openings in llie nde pbtti «f the tfc—fciT; 10 
the eztremitiei of whjdi bv llie e«di «f lw« cWm aM 
attached, and ihe upper cndi of tfctit AaiM W» Msd* 
ta wind upon the taAt of a boriioaid uh, wWdb «» 
tends over the lop of the •toTc, w aa 10 be wdlitn dw 
chimney, and out of ngbt Tbe axle i< tamnl nmod 
by a face or crown wheel ftunl upon ihr fxtrcasity of 
it, and acted upon by a pinion, she axii ot *hich cofUM 
through the ironwork of the ttovt, and is iquarcd, so 
11 to fit a key or small winch bandk. 

Amongst the more important imprOTeinenti which 
have been made in stores, are tbose of Dr. Amott. la 
Atnott's store a very ingenious contrivance is adopleil 
for equalidng the supply of air to the fire, and con- 
aeqnently of maintaining sn uniform heat. This ii 
elected by uking advantage of the expaDsion of mef' 
cnry or of a bar of metal. As the heat increaaea, tbe 



metal expands, and in expanding closes a valve, and 
thuB checlis the supply of air. If the tire falls back, 
the meial in cooling contracis, and opening the valve, 
is supplied, and consequently the combustion 







apartment a constant supply of fresh narm air, while 
the deteriorated air is as easily removed, and this without 
any annoying draughts. The principle ia to draw the 
supply of air from without the apartment, by an opening 
through the wall communicating with the external air, 
BC, The whole of the interior of the atove is formed of 
tubes or cells of Stourbridge clay, A A ; these cells com- 
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circulating around 
an open one. Tho 

througli the perfo- 
rated metal top 
the room in 
which it 19 placed, 
circulates around it, 
and losing its heat, 
deecende and sup- 
phea the current, 
which ia required to 
support the 
bnstion of the coala 
in the flre-pli 

The operation of 
s fol- 
lows:— The fire ii 
Jiglited, and in e 
the fite 






lump becoming warm parts witli 
the cells; this expanding and becoming spccificallj 
lighter, ascends, and cold air from without suppli 
its place. A free current is thug established, air 
COUtinually pouring into the apartment, warmed in : 
puuge through the chambers of the stove, and the 
■ir from the apartment passes off by the fire-pli 
through an ordinary chirnney. 

The use of gas, which is rapidly increasing, has led 
to the employment of gas stoves for the purposes of 
wanning and for cooking. To obtain a large quantity 
of heat, the gas is allowed to mix itself with commoa 
■IT, and then take fire : it burns with a pale blue flame, 
emitting very little light, but possessing great heating 
powers.- This principle admits of many obvious 
lions, and it is employed for cooking with great 
economy and facility. Gas has been employed 
ignit« coils of platinum and asbestos, and thus produce 
the appearance of an open 



lufacture, vrith 
the kitchen-range or grate, may be mentioned the metal 
oven, — an economical fixlure, which the convenienees of 
modern houstkeepiii);, especially in the country, has now 
rendered almost inilinpensable ; and nhich the state of 
the iron-foundry has placed generally within reach of 
the means of the poorest person who builds a cottage 
for hie own residence. To find a dwelling-house, how- 
ever small, without an oven beside the fire, would he an 
exceedingly novel occurrence now-a-days. Previous to 
the last century, however, before iron had become 
cheap, and casting common, it was usual, in the poorer 
sort of cottages, to bake the hreitd upon a round Etone, 
supported on a (revet over the fire. 

Early in the sixteenth century, portable ovens of 
baked clay were not uncommon. Slowe reiales that 
" about the tenth yeere of the Queen {Eliiabetb), 
Richard Dyer, after he had bin many yeeres in Spayne, 
where hee learned the making of earthen furnaces, 
earthen fier pottes, and earthen ovens, transportable, hee 
taught his countrymen the making of the same at 
London, without Moregate, and for a time enjoyed the 
whole profit thereof (o himeelf by patent." 

In the next century, farm-houses, and otlicrs of the 
better sort, had ovens of wrought iron ; and to theae 
succeeded the economical cast-iron onea now so gene- 
rally seen. It was about the year 1770 that these coD' 
veniences began to be furniBhed by the founders in the 
north of England, and to be set wi h prrtes as we now 
see them ; and some t«n or a dozen yars after that pe« 
riod, another and accompanying improvement was intro- 
duced, viz. cast-iron boilers, occupying the side of the 
ordinary fire-tange, opposite to the oven, and covered 
with a Ud serving as a hob ; the healed water being 
either drawn off by means of a tap at the side, or laded 
out at the top. In common honsea this boiler is very 
convenient, and not at all unsightly, always affording a 
supply of hot water for domestic purpoeea, without any 
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Decccsity for choking the fire on every occasion nith those 
Brest ugly pots or pani so incessantly iniroiluced nhere 
the almve-named convenience does not exist. 

It bat been one of the most eucceseful achievements 
™ modem ingeiiiiily, in tliis line of buainees, to com- 
bine the kitchen- gralej oven, boilers, hoi cloeet, Eteani 
iettlee, Sic, in one subatantial and commodious fabric, 
"I" cooking apparatus, as it is generally called. 

In the Repertory of Arts, a stove is described by 
y^ patentee to consist of an arrangement whereby 
"^ applies the known principle of supplying the air, 
^^hich is to support the combustion of the fuel, to 
y*^ surface of the latter, instead of from below ; and, 
^y Causing it to pasa downwards, to prevent any smoke, 
*'****, or disagreeable vapour, which would otherwise 
f *^»e. The receptacle for the fire is a cast-iron box, 
J*rtjout a lid or bottom, iifteen inches square in the iu- 
*'^«, thirteen inchea high, and the melil two-thirds of 
*** inch thick, flanged or spread out at the top, so as to 
"^^Bo the margin a {fy. Co.). At the lower pari of the 
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front side of the box is an open- 
ing, for the purpose of intro- 
ducing a shovel to lake out the 
ashes: this opening might be dis- 
pensed with, but then it would be 
necessary to take out the ashes al 
the top, 'which would be much 
leas convenient. I'his opening la 
to be shut by a small door, during 
j_( V^fe=^f^ all the time the tire is buming. 
\^W\ V^ — -fV At the back of the box there ia a 
^'^ >- -^ 1 circular opening, six inches in 
diameter : to this opening the pipe or flue, e, is joined 
by an elbow, bo as to carry the flame and smoke into 
the chimney. This box is placed on & plate of cast- 
iron, A, or pavement flag, on the chimney hearth. In- 
aide the box is placed a horizontal grate, and upon thia 
one or more gratea, or plates, in a sloping direction, so 
as (o forin, between the fuel and the box, spaces for the 
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circiuation of the draughL The draught, or 
air, which causes the fire lo burn, draws downwi 
through the ignited fuel, and through the 
grate upou which it rests, into the space beneath i 
grate, from wlienee it passes away by the smoke f 
or flue, as before described. The border plate U a 
Bigued to support the culinary utensiTa, pots, aaucepi' 
&c., wliere they will coultnue to boil. Behind the fli^ 
box is pluced a sort of stool, or frame, to support the 
boiler, 5, which is madeof copper or other metal, fourteen 
inchea wide, one foot eleven inches high, and two feet 
long. A pipe of copper, five or six inches in diameter, 
open both at the top and bottom, passes vertically 
through (he boiler, and is soldered to the middle of the 
lop ati J bottom pkleaof the boiler, where it passes them: 
the top of the pipe rises about ten inches above the 
boiler. At the lower part of the boiler, c, is a cock to 
draw off tlie contained water, and at the lop, d, a hole 
to pour in fresh water. The water is heated by the 
passing of the smoke and heal through the fore- mentioned 
copper tube, which terminates in the flue. The ex- 
tremity of the vertical pipe, e, rises above the top of 
the boiler, and enters in to an oven,yj composed of cop- 
per or iron plates, about two feet sijuare, and one fool 
high. This oven contains another withinside of it, in 
the manner of a drawer, leaving an interstice of two 
inchea on all sides, except the front, where the door 
opens into the oven ; g is the conducting pipe for finally 
delivering the smoke or heat to the chimney. In using 
the apparatus, the box is filled with coals, and the cover- 
plate, t, or two kettles, which will, when placed aide by 
side, just cover the opening of the box : the fire is then 
kindled by placing thereon a shovelful of burning char- 
coat or lighted wood, which sets the coals beneath it on 
fire. According to the patentee, " the fire continues 
without occasioning tlie least smell or smoke, because 
the current of air is Jrawii downwards through the 
whole mass of burning fuel ; and, after passing down 
through the bottom grate, rises up again in the space 
left behind the sloping plate or graie, and from thence 
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^H ^ tmtike passes through lh« coiiduclinp pipe to the 

^V ^rltr «n<l the oven, and uJiiniatcly tn the chimney." 

^P ^ext in importance to melal fire-pIai:eB, as an article 

^B ^^domeBtic use, and Bt ibe aame lime of great extent 

V *"'' divewity of manufacture, may be mentioned the 

I '''*dem coDveniencea of fenders and f5re-iront, especi- 

I *"J the former. Fenders, however apparently india- 

^^%able now-a-ilays, are of still more recent use than 

* andirona, or metal gralea ; to which, however, ihey 

r^*Ki became the inseparabLe appendage. In ancient 

^«nlories we meet with "shovel, tongs, and flre- 

^^«4," but never wilh the fender. At prei*cit it would 

^^ diffienlt, indeed, to find a house containing a grate, 

**hout at the same time presenting its useful and «p- 

"*"wpriate companion, a fender. 

The tirst fenders were mere bent pieces of sheet iron, 
^Taeed in front of the Are, to prevent the brande, or 
^^ndera, from roUing off the hearihslone upon the 
'^*'ooden floors. Theae common articles were, in the 
^4tU place, either blackened, painted, or polished, accord- 
ing to the taste or the means of the purehaaer. Fashion 
Vnd ingenuity, honever, presenily combined in ihe pro- 
tinction of that elegant and standard ornameDt of vbe 
bearth, the polished cut iteel fender. 

The rich and varied open work exhibited in some of 
these wares is prodnced by means of the Hy-press, in 
the following ingenious manner: — The plate, whether 
of brass or steel, having been prepared by roiling and 
planishing to the proper stj'englh, and cut with shean 
to the Bize required, is brought to the piercing-shop. 
Here is fixed a very stout fly, lepreseiitcd inj^, 61. A, the 
body, is eight inches thick about the shoulders, aboat 
four feet in height, and three feet wide at the bottom, 
B is a solid cube of steel, baving attached to ita lower 
end a platten, C, with a face five or six inches acron, 
very level: this piece, instead of being attached to the 
bottom of the screw, as in the common fly-press, so u 
'to rise and fall therewiih, is separate, and can only be 
elevated by means of a forked and weighted lever, D, 
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placed behind the body, gnd acting just underneath the 
cube or piBton, bo as to elevate it a little, on the with- 




duction of ordinary pieroe-work, (he former in a 1 
the latter inio the bottom of the piston, the fender 
maker uses loose dies and perforated plates, answering to" 
the figure intended to be produced. If the design be 
B Sower, for example, (he shape of the petals, the leaves, 
and the stem, is accurately jwrforated through a plate of 
Bteel, A {fig, 62.)) from foui to twelve inches square, and 
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balf an inch in thickness : nnothsr plate, B, of tlie name 
sise, BDil in every otber reRpe{:t the counterpart of the 
ibrmer, is in tike manner perforated. These pluiee are 
attached by means of a hinge, in such a way that every 
portion of the apertures shall perfectly correspond. Be- 
sides these, there is likewise attached, by the hinge, an 
unperforated iron plate, C, much thinner for the pur- 
pose of stopping the dies from falling through after 
each stroke. These dies, D {fig~ 64.), are bits of steel, 
a little more than half an ind) long, and filed so as to 
fit or slide through each sepat-ate part of the perforation 
with the utmost exactness : of course, these types, aa 
tbey may be called, have their surfaces of the precise 
farm of eyery petal, leaf, &c., designed to be cut out 
To effect this end, a certain portion of the fender plate 
is placed between the jointed pieces, ABC, which are 
then brought together upon the intervening substance ; 
the interstices are then filled by the insertion of the 
hsrdened steel dies above described, and the whole is 
placed upon the bed of the fly, F (/j, 6l.). In pre- 
paring to make a stroke, the workman raises the screw 
by pushing back the ball, G, of the eight foot lever, 
after which he runs round with it in the opposite di- 
rection ; BO tiiat hy the time the bottom of the screw 
presses the cube with its platten upon the dies, a 
momentum has been obtained sufficient to force them 
at once through the intervening plate, carrying with 
them the hits which they respectively cut out. The 
toola are now taken out, cleared of the bits, the plate 
re-arranged, and another stroke made as before ; which 
operation ia repeated until the perforation of the plate 
is completed throughout its length. 

The plale is then planished or levelled by hammer- 
ing, after which it is sent to the grinding wheel to be 
got up on the stone, and afterwards it is polished with 
emery and crocus niarii in a manner similar to the get- 
ting up of cutlery. The piercing of brass-faced fenders 
IB effected exactly in the same manner aa the per- 
foraliou of the iron ones ; the mode of getting up ia 



likewise Eimilar, only that the brass fronts are, when 
flat, buffed on a leather- covereil wheel with sand, and 
when fluted they are brushed with rotten-stone and oil. 
The plates, previously plain or straight, are then bent 
into the sbape desired, and the fender is finished by the 
rivettiDg of a tube of braes drawn upon an iron rod, 
along the top ; and, in lilfe manner, by the affixing of a 
moulding or plinth of brass upon the bottom, and then 
placing underneath the fender a plate of rolled iron. 
The whole is usually supported upon four lackered 
daw or bait feet. 

The various descriptions of reeded and other swell- 
work, exhibited by some superb brass fenders, are raised 
upon the metal either by means of swaging with a 
hammer, rolling through grooved rollers, or stamping 
in a steel die : the last operation is generally resorted to 
when the work represents scrolls or figures, these being 
usually stamped one at a time, the metal being pushed 
along aCler each impression has been perfected, until the 
whole length ia embossed. The Glasgow Mechanic'* 
Magazine for 1831 contained the following figure and 
description of a machine for rolling fenders and grate 
bottoms, by Mr. Angus M'Kinnon, a manufacturer: — 
A (Jig. 63.) the bottom, and B B tile sides or uprights 
of the frame ; C and D, guides, of which there are two 
on each side of the rollers, and which are moved by 
means of the screws which pass through them, ^VTien 
the machine is to be used, it is placed on an iron stand, 
or other supjiort, about two feet and a half high, and 
fastened to the floor. The screws, E E, are then screwed 
upwards, to separate the rollers, so as to admit the flat 
plate of brass to be moulded ; the end of the plate being 
inserted lietween the rollers, the screws, E E, are screwed 
down, and the rollers turned by means of handles at- 
tached to the square projecting ends, F F : by this ope- 
ration the brass will be moulded according to the pattern 
upon the rollers. Should the moulding not be completely 
brought up after having gone once through, it is only 
necessary to screw the rollers tighter together, and pass 



it through until the accurate form be obtained. When 
die plate to be rolled is wider than cotninon, the space 




ma; be enlarged by moving one of the u_ 
to the end of the sole plate or bottom, A. 

A variety of fenders, composed cliiefly of reticulated 
wirework, having moulded tope anil bottoms of bright 
raeial, have been introduced ; some of these have a light 
and elegant appearance; but as tbey do not admit of 
being conveniently cleaned, they are much seldomer 
composed of poUslied than of painted wire. This de- 
BCiiption of articles ii more particularly adapted for 
those lituationa in which it is neceasary to screen the 
fire, as a provision against (he danger to be apprehended 
btna the flying about of hot cinders, the approach of 
duldren, &c 
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The numerous and fatal accidentE occurring to cliil- 
dren and others, in consequence of their approaching Eao 
near the hain of an open fire-place, ha»e led to the 
adaption of screens and other contrivanceB having more 
or less the character of fenders, and calculated to fence 
in the burning fueU More than thirty years since, 
Mr. Barns, of Glasgovr, who had a patent for a stove in 
the sha)>e of a vase or urn, included in hia specification 
a contrivance of the kind above mentioned : it consisted 
of a glazed screen, or safeguard, of ironwork ; the inside 
of the chimney, where the tire-place was to Etand, being 
a sort of semi-cylinder, or neatly so, with a lining to 
cover made of metal, anil placed at such a distance from 
the semi- cylindrical wall, or niche, in which the stove 
ia placed, as to afford snfGcient room for allowing the 
safeguard to be slipt round into it when the fire is wished 
to be left open for the reception of fresh fuel, or when 
the drawer with the ashes is to be removed. The frame- 
work of metal when filled up with glass or wirework, 
forma a jiortion of a cylinder, answerable to the cur- 
vature of the space between the bsck of the chimney 
and the lining above mentioned, made in one or two 
pieces, and moving in a circular groove in the hearth, 
which serves to conduct it into its place behind the 
grate, when the fire-place is required to be left open, as 
before mentioned. The top of the front of the opening, 
or chimney-piece, projects in a circular form, or ia fitted 
with a projection of melal, having a circular groove 
on its under face, of the same radius as the groove in 
the hearth, for the purpose of guiding the upper part 
of the frame of the guard. The glass with which the 
frame of the guard is filled may be stained or painted, 
which, when the fire ia burning, produces a pleasing 
effect. For nurseries and other rooms, where safety 
and convenience, rather than el^anee, were to be con- 
sidered, the frame of the screen was to l>c filled up with 
wire work. 

In ISO't, letters patent were granted to Thomas 
Jowett of London, for a fire-guard stove, the contriv. 



Uice of vhich, as regarded the use of a screen to pre- 
vent sparks from flying out, was in principle very similar 
to the preceding invention. Mr. JoweCt's stove is an 
aprighc cylinder, Laving the bars at the lower part, and 
■n opening above for (he admiesion of fuel : it ia 
ported upon an icon bar or pedestal, which forma the 
axis of the atoie, and upon which the guard is made t( 
swing or revolve as a centre. This guard, like the 
former, is a semi-cylinder of wirework, balanced iu 
proper eitualion by means of two arms, or cranks, t 
tending between the guard and the axis of the stO' 
Mid which support and direct the screeji when brought 
before llie fire, or carry it back to a lecesa left open for 
it to traverse beliind the stove. It will be obvious that 
a guard of this description may be applied to almost 
any form of etove which will admit of corresponding I 
^ne or centre pivots being placed above and below for 
the aupport of the horizontal cranks. Besides the fore- 
going, we have seen stoves fitted with a curtain or apron 
composed of slips of perforated slieet metal, so arranged 
as to admit of being let down to cover the fire ha\ 
of being drawn up out of sight under the mantle by the 
touching of a small knob connected with the machinery, 
nmilar to that used in the spring wiudow-blindi. There 
can be no doubt but each of the above-mentioned de- 
fences, as well as others that might be named, affixed 
to fire-places, would, if constantly attended to, i ~ 
tecurity against the greater part of those awful deaths 
in consequence of the clothes of children and females 
taking fire, of which every w«;lc affords the memorials. 
But the danger, except in tile case of children, is ge- 
nerally so hypothetical and unapparent, and, with or- 
dinary caution, hardly any at all, — while the manage- 
ment and tlie appearance of screens are really unpleasant, 
— that few persons are wilhng to sacrifice so much of 
neatness and comfort as go to the paraphernalia and 
management of a guarded stove, even for the sake of 
abtolute insurance against being burnt to death. 

IVithin a very recent perioii a fender has been in- 
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troduced to the notice of the public, which, combining, 
as il does, beauty, substantiality, and compsrative cheap- 
nesE, maj be said well to merit [be general approbation 
■which it has met with. The body or wail of this fender 
is of cant iron, and may, consequently, not only be 
made to patterns varying through every gradation of 
design, ft«ni the richest relief to the simplest filigree ; 
but it may also be got up in any degree of expensiveness, 
from common black lead to the beat appearance of or- 
molu, veid antique, mosaic, or burnished gold. The 
most common method, however, of getting up these 
goods is by bronzing them, as it is called ; and in 
this state, as well as more highly finished, they are ex- 
hibited, in the Shefiield show-rooms, at remarkably 
low prices. 

Connected with the manufacture, as with the use of 
fenders in most places, may be mentioned the ash-pan, 
a sort of tray, one end of which passee under the grate, 
and the other fills the space between the inside of the 
fender-plate and a line perpeudiculu from the range, 
so that this reeeptacle catches whatever cinders and 
uhes fall through the giate while the fire is burning. 
Il may appear unnecessary further to allude to a con- 
Tenteoce eo generally known and possessed ; and yet thja 
Tery simple contrivance exhibits, in a very striking 
manner, how happily science or art may render valuable 
tribute to comfort at a trifling expense. In the inoBt 
anpetb rooms, and from the veiy richest grates, cinders 
and ashes wilt fall down, and sometimee in such a man- 
ner as exceedingly to foul the space withindde the 
fender ; and who does not recollect, especially where the 
maler dotn&s was noted for cleanUoess, having been 
more or less annoyed by the protracted and noisy oper- 
ation of a servant with the fire-shovel, while removing 
the dust and coals from the hearthstone to the coalskjp ? 
By means of the tray alluded to, this annoyance is almost 
entirely obviated ; the refuse of the grate falling into 
the pan is in a minute either carried away or shoved' 
out of sight ; and the maid with her dust-clotb now i 



generally eDtere, and performa her duty, wlien at all, if 
not uueeeD, at least almost unheard. Some of these 
puiG nre made with parallel strips of poliehed steel, 
overlying one another like the ribs of a Venetian win- 
dow, BO that the ashes fall through and are not seen in 
die pao. The machine represented below, and called the 
economical receiver, obtained the approbation of the 
Society of Arts, as better adapted for the aboTe-men- 
tioned purpose than the cornmon hearth-pan. It is a 
sort of high-baclied box, composed of sheet iron, with 
ornamented front, and covered with a sloping roof of 
wirenork; ho that, on being placed under tlie lire-place, 
ttie uhes, on falling, are riddled or sifted through the 
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gr»ting, while the cinders fall into a recepUcIe in front, 
ont of which they may he emptied u]ion the fire, A 
(^.64.,) represents the slider by which the ashes are 
Uken ouL 

By fire-irons, which it may be proper briefly to men* 
tion, the housekeeper and the ironmonger understand a 
fire-shovel, poker, and pair of tonga. These imple- 
ments were not all of them found upon the ancient 
hearths of this country ; nor were they all necessary 
when wood was burned upon a fire-place such as we have 
before descrilwd. In the time of Henry VIII. we find, 
in the inventory of a respectable housekeeper, that the 
only accompaniment of tbe " awnd- irons ' was the "fyre 
forke." In the apartments, however, of the higher 
classes, the apparatus for trimming the fire were more 
implete; for instance, in the "perlar" (parlour) of a 
p 3 
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knight (sir AJrian Foskewe, SOlUHen. VIII.), we find 
" two lai^e awnd-ironE, a fjer forte, a fyer pan, and 
a payer of tongea." The use of iheae ariicles will be 
apparent. The use of pit coal, and of close fire-piaces, 
led to the adoption of the poker now in uniferial regut- 
Kitlon, From a remark by Slowe, elsewhere quoted, 
to the efTect that in the next reign hut one b^an the 
making of " ateel poking sticks," which were nsed by 
launilresses, one raiglit almost be led to suppose that 
the ancient poker was no sooner made of metal than it 
was QBed for the same purpose as our modern Itiliin 

But to return to the fire-irons now commonly in use. 
These articles, althoufjh tlie indiBjiensahle appendages 
of die stove and the fender, belong, in general, to an en- 
tirely separate manufacture. They are made of common 
iron, of iron case-hardened, of polished steel ; and, not- 
withstanding the misnomer, very frequently of braaa. 
The commonest kinds of these articles are manufactured 
at and in the neighbourhood of Uinninghain, from 
whence they are dtslrihuted to the furnishing iron- 
mongers throughout the country, and by the latter re- 
tailed at singularly low prices. These cheap ware* 
■ometimea exhibit good proportions, and are ornamented 
with swells, raised by iwaging with bosses, in the man- 
ner described in the chapter on nhitesmithery : they 
are then filed, and afterwards got up at the grinding 
wheel, with rolling on the Htonc, and the application of 
emery and oil, by means of a circular brush. The most 
expensive description of fire-irons are forged out of good 
steel, or at least out of a better maleria) than common 
iron, but in a manner similar to the foregoing ; after 
which, all the swells and ornamented parts arc carefully 
turned at the latlie. They are then, if of iron, case- 
hardened, and subsequently brought to that beautiful 
polish which some of them bear, by a process analogous 
to that of finishing razor blades. 

The brass articles look very neat when well made, 
and are easily kept clean ; but, as the shanks consist of 



lulies of brass covering iron roilsj and screweil together 
*t the mdls, they are lialile to get loose nnd shambling, 
Wiltsa carefully managed by those who have them in 

The fire-irons, instead of lying down flat upon the 
fender, as formerly, are now generally reared upright at 
Well end against two standards, having near their upper 
ends crooks to receive the handles of the implements. 
Thii is not only a novel but a neat and convenient ad- 
^IJon : it certainly enhances the original cost of the fen- 
^ i not more, however, than it improves the article ; 
** that, latterly, few of the better sort of fenders have 
bttQ niide without this addition. 
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To give a detailed account of the invention of the printing 
press would hariUy be more in place in this volume than 
would be the introduction of an abridgment of the history 
of typography itself. It would, however, be equally 
improper to omit, in such a treatise as the present, all 
mention of an instmment which, whether regarded 
merely as Co the suletitution of iron for wood, in the 
simplest form of Jtn construction, or considered in relation 
to those complex machines which can only be made of 
metal, haa awarded stich large scope for the exerciw of 
ingenuity, and so wide a field of manufacture in the 
business of ironworking. 

Until a very recent period, the printing presses com- 
monly used in this country differed hut little in theii 
form and materials from those known in Europe Tery 
soon after the invention of printing, almost four centuries 
ago. They consisted of two upright cheeks of wood, 
with Etouucross pieces, in wliich worked an iron screw, 
very similar to that of the fly-presa now so generally 
known: to certain tackle, at the lowerpart of this screw, 
was suspended a square smooth-faced table of mahogany 
or other hard wood, occasionally faced with iron, and 
called the platlen, by means of which, when pressed 
Aovin by the screw, which was itself operated upon by the 
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bar or lever handle, an impression on one aide of an in- 
leiposed sheet of damp paper was taken from the inked 
surface of the connected mass of types standing under- 
neath it. The form, as it is called, or collection of types, 
properly arranged and confined by quoins or wedges 
within an iron frame, denominated a chase, was placed 
a level stone, fixed in a wooden bed or carriage, 
and made to elide backwards and forwards, upon a sort 
of railway under the platten, by means of a strap pass- 
a pulley, underneath the carriage, and connected 
with a winch handle, placed beside the horizontal parallel 
raUa alluded to. The foregoing, in as few words as 
poaaible, is a description of ttie old-fashioned printing 
presses formerly found in this country ; at leaEt, in 
most offices beyond the metropolis. These wooden 
presses are Dow to be met with only in the lowest jobbing 
offices : the newspaper and other printers on a large 
scale invariably using one or other, and often more, of 
IS and excellent iron machines which have 
been of late years introduced to the notice of the trade. 

~7e owe the invention of the earhest signal improve- 
t in the printing press, in England, to the late earl 
Stanhope, who not only devised the admirable structure, 

which hia name has been so justly attached, but, as 
we may say, unintentionally suggested an experiment 
upon the old wooden presses previously in use, which 
e general appreciation of the new metal 
ones. The old press, as already intimated, was made to 
produce an impreasian, simply by the action of a common 
lever upon the screw. One of the most striking improve- 
ments exhibited by the Stanhope press was the appU- 
cation of a compound leverage, by means of which, not 
only the power of the screw was prodigiously increased, 
but the platten was made to descend quickly, and with 
little power at first, and only exerted its enormous 
force just as it reached the form. The immense ad. 
vantage thua given, not only to the pressman, but by 
the improveroenC of the work produced, and the sim- 
plicity of the lever-head, presently induced an appli- 
sation of the new principle to the old presses. It was. 



was not I 
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however, aoan found, that the wooden press was e 
calculated to suatain the operation of lliis compound 
power, especiailj' when applied, as it was, in several 
instanceE, without any accurate calculation of its pro- 
bable effects : and hence the framework of the altered 
presses constantly gave way, and repeated repairs were 
rendered neceasarj. This violent experiment made upon 
the olit machines contributed, along with the obvious 
superiority of the new ones, to the prompt and general 
substitution of iron presses for tliose of wood. 

Johnson, in his " Typoohaphia," has figured, and 
very minutely described, the iron presses in greatest 
estimation ; viz., the Stanhopian, the Columbian, and 
the Albiott. From the very instructive and curious work 
just named, the author of which was not only an inge- 
nious writer, but an admirable practical printer, most 
of what follows on the subject of these presses is derived. 
The annexed cut (^g.65.) represents the Stanhopepresi 




A is the upright body of tlic press, called the si 
B, the bottom piece, called, from its figure, the ' 
Parallel with this piece, and supported by C, the 
standard or foreptay, arc two grooveil rods, called the 
ribs, along which the table D slides, so as to carry it 
under the platten to receive the impression, or to admit 
of its being thrown out as represented in the figure, in 



order to have the sheet placed upon or taken off the 
surface of the types. E, a stout lever-head, eight inches 
in length, lixed upon an upright arhor, to the lower part 
of which the bar handle F is fasteoed. G, a stout lever- 
head, ten inches in length, fitted upon the main screw, 
■mi connected with E b; a coupling bar, bolted at both 
ends with steel cottars. H, the platten, in length twenty- 
wx inches ; in width twenty inches. It is attached lo 
the lower end of the main screw, with the motion of 
which it rises and falls r the platten is raised, and the 
handle drawn back after each pull, by means of the 
weight I, suspended to a forked lever or balance iron. 
The table D, already mentioned, and upon which the 
types are placed, is twenty-nine inches long and twenty, 
four inches wide; having upon hinges at its extreme end a 
light frame, K, upon which a piece of vellum, called the 
tympan, is tightly stretched. To the end of this frame, 
Again, is hinged another, L, called the frisket, having 
strings across, to assist in keeping the paper against the 
tympim during the turning down of the latter, and like^ 
vise to lift the paper from the types, to nhich it some- 
times adheres pretty closely after the impression has been 
taken. It may be proper to mention, that these strings 
pass along the spaces left between the pages of type, 
and consequently bear only upon that part of the sheet 
irhich remaiuB black after the printing. 

Iron presses are indebted for no small portion of their 
gieat superiority over the wooden ones, to the extreme 
accuracy with which the corresponding surfaces of the 
platten and the table are levelled. This is effected by 
turning them at the lathe, with a stilling rest, with a 
d^ree of precision that may he juilged of from the fact 
that, when properly finished, they are expected in eveiy 
pait to bile a hair or a piece of paper. The wonderfid 
predaion with which these surfaces act in bringing 
ftway, from an area of types equal to the size of one aida 
of a large newspaper, every single lineand dot, can only 
^1 to astonish those who, from ignorance alone, think 
nothing difficult. 



The Stanhope -press, as already statecl, is the inven- 
tion of the late patriotic nobleman whose name it 
bears ; who, after many expensive and laborious experi- 
menia, at length succeeded, with the assistance of an 
ingenious machiniBl (the late Mr. Walker), i 
the press to a state of perfection. The first press i 
finished in the year 1800 ; and its powers were tried at 
the office of Mr. Bnlmer, the Shakspeare press. They 
have since undergone several alterations, particularly in 
the rounce and the ribs. The handle of the former was 
attached to a rod which crossed the plattfn ; this Tod 
was connected with the spit by means of machinery; 
the carriage, instead of running on cramps In the ribs, as 
at present, was carried upon wheels on a straight edge, 
which made a very disagreeable noise; the gallows for 
the tympana is also removed, and the bearingB are at- 
tached to the ends of them. At first, the presses were 
very apt to break in one part or the other, particularly 
in the staple, which at length was discovered to have 
been cast too weak to bear the extraordinary power ap- 
pUed : this evil was afterwards remedied, by casting 
them considerably shorter ; since which they have 
j-£2_ gg_ maintained their character 

for being eseellently well 
adapted for the purposes of 
printing, as well as being 
durable, and not likely to get 
out of repair, provided diey 
are kept clean and well oiled, 
which are most essential rt^ 
qnisitea, not only for this, but 
for all kinds of machinery. 
His lordship having objected 
to the tjiking onl of a patent 
for his invention, it was cod- 
■ sequentlj thrown open ; upon 
^ whiel* \ engineers and 

ths , ^ manuractUTe 

presses on i. > same prin- 
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The opposite cut {fig. 66.) representa the Columbian 
pKSB, so called by the inTentor, Mr, George ClyniEr, of 
Philadelphia, in America. It was first introduced to the 
printers of Europe in 1817, "id since that period it haa 
become an almost universal favourite in this country ; 
being superior in power to every other press in use, and 
not biferior \a any in management and promise of dura- 
bility. 

These presseshave been in constantuse,fornearly twelve 
yeoTB, in the royal prindng.offices; in thoaeof theuniver. 
■itiee of Oxford and Cambridge ; in the royal printing- 
offices of the emperor of Russia and the king of HoL. 
land ; in America; in the East Indies; and in more than 
four hundred of the most respectable printing-houses in 
London, Edinburgh, Glasgow, and, in short, in most of the 
important towns in England, Scotland, and Ireland. Mr, 
Johnson thus speaks of this truly ingenious machine : — 
"The highly favourable and very flattering testimonials 
which Mr. Clymer produced on hiH arrival in London, 
iznin the gentlemen connected with the press in diffirent 
parts of the United Stales, where they had been in acttve 
operation, dearly evinced to the printers of Great Britain 
and Europe that his invention was well deserving their 
countenance and encouragement ; and, notwithstanding 
they had presses not only of the Stanliopean manufacture, 
but also of several others, yet the properties of C'ljmer'a 
Columbian press, supported by the above testimonialsj 
were the immediate cause of their introduction into 
■everal of the first houses of the metropolis, and nittnjr 
of the others soon followed." 

Mr. JohuBon then gives the following instance of the 
powerful appUcadon of the Columbian press, in printing 
an elaborate engraving on wood, executed by Mr. Wil- 
liam Harvey, from a painting by Haydon, — the subject, 
the AsEassinatian of L. S. Denlatus. It had been found 
extremely difficult to get even a proof impression from 
ibe block by means of the Stanhopean ; ■' nor do ws 
believe," says the printer, " that any other preaa in use 
at that peiiod (1821) would have been capable of giving 
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the power required (the Columbian excepted), even 
with additiond leverage. In truth, however powerful, 
and extraordinarjr tlie force of the impression given, 
when contrasted with other presses ; and many of our 
brethren (in their recommendatory letters to Mr. Cly- 
mer) have represented it as being capable of printing 
the largest form with the greatest ease, even bi/ boys; 
in tills instance we found it insufficient. 

" We shall now briefly explain the operation of print- 
ing the above-mentioned extensive and most curious 
wood engraving. I'lie size of the BUl(|ect was fifteen 
incbea by eleven and a half, which was composed of 
seven pieces of wood, through which passed four strong 
iron bolts with nuts at each end to draw the wood close 
together as it shrunk ; but even this did not prevent it, 
particularly in dry weather ; and although the nuts 
vere drawn up as tight as pocsible, still they would not 
force the wood close on the face, notwithstanding it was 
full up at the bottom. Consequently, we were obliged to 
take ^e bolts out and alter it, before we could pro- 
ceed with the printing. This being done, we next found 
that even the Columbian press, of the extraordinary 
power of which so much bad been said, was not sufficient 
for this bloclc ; consequently we had a new bar made, 
considerably longer than usual, which was so bent, that 
it just left BufEcient room for the tympans to rise and 
fall ,' otherwise it went so far over that a man could not 
reach it. Even this had not the desired effect ; so we 
next Tesolved upon having about two inches taken off 
the connecting-rod, which enabled ua to accomplish 
our object with respect to the impression ; but, notwith- 
Btanding we had thus increased the power, we found it 
necessary to have two stout men, instead of one boy, 
BB stated by many of our brethren, who little thought, 
when making such an assertion, that so extraordinary 
a power would ever be required for printing work of 
any description at so powerful a machine as the Colum- 
hian press." The writer proceeds ; — " We ate free to 
confess, that the very extraordinary power applied to 
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the Columbian greatly exceeded our most sanguine ex 
pectation, and BGtonished every beholder, — even Ml 
Cljmer himself, who declared ihat the press was neve 
intended to have such a power : but we are proud I 
■tate the engraving was printed without the least acci 
dent i and we cau boldly assert, that no press can poa 
Bihly produce better work than the Columbian ; yet w 
do not consider them bo well adapted for light jobs as 
they are for heavier work ; neither are they so espe- 
ditioua aa some others; the bar is too far from the 
band; and, from the quantity of levers, the bar can 
never come down or return so quick as where the 
power is gained by a siinple motion," 

It will not be necessary to describe in detail all the 
parts of the Columbian press, as it must be apparent, 
on inspection, lliat, although somewhat more expanded 
•nd ornamented in its substantial parts, it differs from 
the Stanhopean chiefly in the principle upon which the 
power is communicated. In the press now under con- 
dderaCion, the main screw is dispensed with altogether ; 
instead of which, the inclined piece A {fig.66.) is a 
massy cast-iron lever working in a joint at the top of 
the near cheek of the machine, and having near the 
middle a joint, to whicn a square piston, working be- 
tween two guidts, and supporting the platten, is bolfed ; 
to this inclined piece is attached, by means of two short 
parallel bars, the short bent lever B, likewise moving by 
a Joint at the upper end of the farther cheek, which fof 
-^liB purpose is bent outwards. To the last mentioned 
lever is joined, by means of the connecting rod C, the 
working handle 1), the end of which at B again operates 
81 a lever of (he most powerful order. Since the work 
by Mr. Johnson, alluded to before, was published, si 
improvements have been adopted in the manufacture of 
this admirable press ; especially the removing of the 
working bar from the far to the near cheek, as it 
pears in llie engraving from a figure kindly fumiehed by 
the manufacturers, Messrs. Clymer and Dixon ; so that 
the complaint of its being loo far from the hand is ; 
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obviated. At present, tlierefore, this press worlts, in all 
probability, as quick, if not quicker, than an; other, 
requiring only a abort, or what the pressman calls a 
three quarters, pull : hence, as the writer of this notice 
has had abunJant opportunities of observing, it it 
adapted to print with expedition and fiuc<^GS any form, 
from a small card to a double-royal sheet. F is an 
ornament intended to act upon the balance-lever, which, 
assisted by the weight G, pulls back the handle after 
the impression has been effected. 

Another press, which ranked high in the estimation 
of printers, was the Albion, invented by Mr. R,W. Cope; 
and, according to the ingenious author of " Typographia," 
above quoted, this machine is entitled " to a place in the 
front Tank in the list of preises, and that in every point 
ot view: — first, they are much tighter in respect to 
weight of metal : secondly, the puU is very easy ; not- 
irithstanding which, it is equal in power to any of them, 
not even excepting the Columbian, of the extraordinary 
]power of which ao many high encomiums have been 
passed by the principal printers of Europe and the 
United States: thirdly, it is better adapted for expedi- 
tion, because the bar is attached to tbe near cheek, and not 
the fer off one, as (was formerly the case) in the Colum- 
bian ; fourthly, there are so few parts belonging to it, 
and consequently the machinery is in itself so simple, that 
there is not the least chance of (heir being put out of 
order, or liable to the least accident from wear : fifthly, 
the works, being so simple, are all contained in the 
hollow of the piston, on which the power is given ; 
(this is the first instance of a holbw piston ever having 
been used for a press) : sixthly, the bar passes over the 
platten, just sufficiently to clear the rise of the tympans ; 
consequently the bar.handle is soon in the hand, and as 
soon out again, from the short evolution which the bar 
has to traverse, it not being more than one fourth of 
a, circle; therefore considerable despatch is given, as 
must be self-evident to every one who gives the subject 
the least consideration. Of course we anticipate no 
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olijwiion to this ojiinion from those who are acquainted 
with the mechaniEm of presEes " It uould not be easy 
lo dewribe in detail the mechanism of the Albion press, 
without it the same time giving detached ^gures of tlie 
BmiHer parts. It has, howererj no screw the bar- 
hmdle acting by means of a connecting rod, upon a 
ftlcrum or mouth-piece of sohd iron, the top of which 
woika against a trunmon under the imddle of the press 
lead : in the centre of this fidcruni are two projecting 
lugs, one on each side. These lugs are for the lower 
put of two stout links to work upon, when the impres- 
HOD is given. The Albion, however, has latterly been 
superaeded by the Imperial press of Messrs. Sherwin 
■nil Cope. In this beautiful and compact machine, the 
■ofis upon which the power depends are almost wholly 
omeealed within the head of the press, and are in them- 




selves extremely few and sim) 1e 
ibe Imperial press nhich in its g 
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lembles the Albion. The leverage ctinnected wilb the 
bar-handle A is similar in principle to that of thu 
Stanhope press ; ^nd the dlstiiiguiEhiQg pecnliarity of 
the press now under eonsideration consists in the mail' 
ner in which the piece B is made tp act upon the piston 
C. This will be easily understood by an inspection of the 
cut in the margin {fg. 68.), the letters of reference in 
which agree with those in the figure of the press itself- B 
is a projecting head of the stout cast- 
iron lever, ichich terminates in a sort 
of polished toe or point, D. This last- 
mentioned projection of the lever is 
made to act upon the head of a stout 
iron bolt, which simply drops down a 
perforation of the piston, so as to rest 
upon the uppermost of two steel 
wedges, one of which, by its con- 
nection with the screw H, admits of 
being pushed forward or drawn back, 
1 so as to elevate or lower the bolt, 
and thus regulate, hy altering the 
length of the piston, the bearing of the plaCten upon the 
types. The head-bolt at E passes through a hole per- 
forated somewhat obliquely ; by which ingenious con- 
trivance, a side twist, which would otherwise be occasioned 
by the motion of the head gear, is avoided. It will now 
easily be perceived how, hy the operation of the handle, 
the toe is made to act upon the inside holt, and thus force 
down the piston, which, after the impression has been 
taken, is carried back again, by means of two stout 
(iieel springs attached to the insldes of the cheeks of the 
press, FG. These springs, operating uniformly, cause 
the action of the piston to be very smooth. The Im> 
penal press, for speed, ease, and evenness of impression, 
has obtained considerable celebrity : it is manufactured 
at prices varying from fourteen to eighty guineas ; the 
size of (he platten being for the former terms nine 
inches oy thirteen, and for the latter twenty-four by 
forty inches. 




Hsnng thus briefly described the iron prewes which ] 
lurre obtained most celebrity am ong rrajiectable printers, 
it may be proper to notice, as compendiously as pos- 
■ifale, some contrivances of less note ; and afterwardx { 
those more complex and curious machines which have j 
been introduced within the last twenty years; an 
which the inventors, by BubatilulioK for the reciprocating j 
action of the screw and the lever a continued rotatory I 
motion, have brought into their aid the fly-wheel and [ 
tbe steam-engine, working these uniform powers with a 
precision and celerity which could hardly hnve entered ! 
eren into the dreams of a printer half a century ago. 

Ruthven's patent press, which was at one time i 
considerable estimation, differs materially from those j 
already described. Instead of the farm of types being 
rolled under a platten, and back again, when the imprea- | 
uon has been made, the type form lematns stationary , 
npon the iron table, and the platten and tympana are 
d^wn over it, and the impression effected by means of I 
S lever worked vertically like a pump-handle, and acting 
by connecting bars upon both sides of the platten, so aa 
to draw it down with the requisite ease and eScct. 

A few years ago, a new press was constructed by Mr. 
Medhurst, of London, tlie ^eat recommendation of , 
which was its simplicity, and consequent cheapness. It 
its general form it much resembled tlie iron presses ii 
common use, the principal diETerence being in the man- 
ner in which the pressure was produced, Thia WS! 
Bccomplished by means of an ingenious airangcmcnt of 
leren, differing so much from every thing previously 
tsnployed in machinery, that the inventor described his 
contrivance as one which exhibited a new power in ' 
mechanics. 

The principle upon which this press acta will be un- 
derstood from the annexed sketch of the i>arl8 by means 
of which the impression is given. Instead of a screw, 
S |dain spindle is employed : on the lower part of this 
■pindle there is a swell or collur. A, into which the 
handle, or working bar of (he [>re6s, B, ia fastened. The 
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upper part of tlila collar has cups or steps for the recep- 
tion of two short iron props or pins, C, D, which extend 
up to the head of the prees, and are there supported bj 
the points of two screws, E, F, entering sockets cut out 
in the heads of the pins, which are made of sieel. 
IPTien the platten ia up, these pins-stand in an inclined 
position, as represented in fig. 69- : hut whea the 




lever handle is pulled towards the epectator, so a 
turn the spindle, the two screws remaio 
while the props come into a vertical position, thus fon 
the spindle and attached platlen to descend, 
screw were employed. It may be observed that, ii 
figure, G is merely a section of the head of the [ 
which is supposed to be looked at sidewise, to pra 
the back and front projections H, I, through ^ ' 
the screws pass. In the presses invented I 
Heine, a plain spindle was usetl ; and, instead of the 
common screw, a cross arm, fixed to the upper part 
of the spindle, was made W traverse a sort of drcular 
incUned plane — in fact, a section of an irregular screw ; 
and by this means the platten was made to descend ntth 
the requisite force. Presses on this principle, and with 
the Stanhope levers, have not been uncommon. Various 
others might be mentioned ; but it is necessary to take 
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some notice of tlie more complex printing machines 
■hich are now so largely manufactured. 

So early as the year 1790, Mr.W. Nicholson obtained 
> patent for a machine for printing on paper and other 
sabstances by a more neat, clieap, and accurate method 
Aan by the presses at that time in use. Hia plan was, to 
Wt the letters, &c. tapering on the shank, or, in other 
words, as the segments of a circle agreeing with the pe- 
riphery of a roller, upon the surface of which these types 
nre to he firmly imposed in the same manner as com- 
QDQ letters are imposed upon a flat stone. He likewise 
applied the inlt, or other colouring matters, to hia types 
by meaoB of stuffed rollers or cyhndrical brushes. On 
these accounts, be is considered by some persons to de- 
■fife the credit of having first suggested the idea of that 
•yslem of machine printing now under notice, — but 
surely with very Utile reason, all things considered, ex- 
Mpt, indeed, so far as respects the inking rollers. 

The honour of first having so far carried out the idea 
of a steam printing machine, as to deserve the appellation 
of its inventor, belongs to another individual, a native of 
8uony, named Konig, who was assisted by his coim- 
Irynian Bauer. These two ingenious individuals, sup- 
ported by the munificence of some persons concerned 
in the printing budness in London, succeeded, after 
long trial, the purchase of successive patents, and some 
of the usual mortiti cations of theorists, in bringing to 
perfection a very large, expensive, and complete appa- 
ratus. " At length," says Johnson, " this machine, 
which bad been made in obscurity, was brought forth 
(in 1813-14) to astonish the worid by its wonderful 
sction, in receiving and debvenng an almost incredible 
number of sheets per hour The place selected for this 
experiment was the ofBce of T/ie Times newspaper, 
when the very extraordinary impression that is daily 
taken of this journal was struelt off in a very short space 
of time, compared with what would have been necessary 
by manual labour at the presses, which required such 
great exertion that the stoutest c '' " ' 

q 3 
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fine to it in a few yearB, yet others were eager to fill 
their EtaCionB ; therefore this could not be assigned as 
aa exciiie for their (the mftchineB) introduction," 

The machine thus successfully set up KSs followed by 
others manufactured to order for various eminent printers 
in the metropolis. This course, and the concomitant 
practice of stereotyping popular or standard works, go 
alarmed the journeymen, that they set themselves against 
what they considered so inimical to the welfare of the 
trade ; and^ for a titne, compositors anil pressmen, coun- 
tenanced by some of the master-printers, refused to 
work for those houses who had so daringly innovated 
on the old system. These feuds, which are now hap- 
pily forgotten, are alluded to, in the work already quoted, 
in a manner which cannot fail to excite surprise that a 
really ingenious mind ci>uld be so warped by prejudice, 
and so blinded by a false view of self-interest. 

The flail-user may complain of the threshing-machine, 
and the sailmaker of the steam ship, because these 
latter inventions are, as it were, but the recent invasions 
of science upon the primitive modes of beating out com 
and appointing vessels in this country ; but the printing 
press in its rudest form was a machine suhstitnted for 
manual labour, at a time when it was infinitely lees easy 
than at present for a race of ingenious and even hterate 
men to find iheir subsistence by a new employment: ' 
with how much reason the scriveners of the fifteenth 
century woidd deprecate the use of the new-fangled 
printing press we may easily conceive. It would be 
strange indeed, if the press, to the justly boasted liberty 
of which we are indebted so largely in all our scientific 
improvements, were to set itself exclnsively against the 
enlargement of its own immense capabilities. What- 
ever cheapens knowledge deserves our applause, certainly 
not less tiian that which merely beautifies its exhibition. 
If literary and intellectual excellence had been at all 
conservaled by the use of hand presses alone, or even 
had fine printing vanished on the introduction of ma- 
chines, then there would have been good ground for the 
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complaint above quoted. The reverBe, howerer, of both 
these iBEues has hterally taken place. How difierenC 
from the querulous apprehenBions of Mr. Johnson are 
die senttmenta of the excellent and learned Dr. Olinlhug 
Gregory, in a lecture delivered by him before the Me- 
chanics' Institution at Deptford, in J 826. Among other 
topics illuEtratiie of the patronage aSbrded to the arts 
and Bciencea by the intelligence and enterprise of this 
country, the venerable lecturer directed the attention of 
his audience to " the case of Mr. Konig, a truly inge- 
nious foreigner, and his invention of an improved prints 
ing press, in which, by duly blending the alternating 
and rotatory principles of motion, the apparatus is ca. 
pable of working oS* llOQ sheets in an hour, with the 
SDperintendence of two boys. Tracing the history of 
his invention, of his difficulties, and of his want of en- 
couragement, through the greater part of the continent 
of Europe, Mr. Konig says, ' 1 need hardly aiid, th»t 
scarcely ever was an invention brought to maturity under 
Budl circumstances. The well known fact, that almost 
every invention seeks, as it were, refuge in England, 
and is there brought to perfection, seems to indicate 
that the Continent has yet to learn from her the beet 
manner of encouraging the mechanical arts. I had mv 
full share in the ordinary disappoiDtments of continental 
projectors ; and, after having spent in Germany and 
Russia upwards of two years in fruitless appUcations, I 
proceeded to England.' 

" What could not be accomplished by the enconrage- 
ment of princes on the Continent," proceeds Dr. Gre- 
gory, " was ejected by the aid of private individuals in 
London, A few enterprising printers, — and their names 
cannot be mentioned but with honour on such an occa- 
sion ; Mr, Thomas Bensley, Mr. George VV'oodfall, and 
Mr. Richard Taylor, — liberally assisted this ingenious 
foreigner in bringing his invention to maturity. The 
machine was set to work in April, I8II, and 3000 co. 
pie* of sheet II of the ' New Arniual Register for 1810,* 
were printed by means of it. This was, doubtless, the 
first part of a book ever printed solely by a macrhiue. 
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Messrs. Bacon and Donkin were, it is true, Birnultau». 
oualy at work upon analogous contrivances; and, aince 
thtti, other ingenious artists, especially Applegatli and 
Cowper, have contributed greatly to the simplification 
of this class of machinery." 

In the earUeet attempt to substitute rollers for verti- 
cal pressure in type printing, the mast plausible idea as 
to practicability wa£, as we have already seen, suggested 
by Mr, Nicholson, namely, the making of the types to 
stand together in the segment of a circle on the surface 
of ■ cylinder, like the stones which form an arch. With 
loose types, as mueC be at ouce apparent, (his ingenious 
scheme was in reality impracticable. It led, however, 
to the curving of stereoty]>e plates for the purpose of 
fixing them on a cyUnder, for which, in 1815, Mr. 
Cowper obtained a patent. Machines constructed in 
this way were found capable of printing 1000 sheets 
per hour on hoih sides, and twelve of them were at one 
time made for the use of the Bank of Bnglaad. The 
final improvement, however, resulted from the invention 
of Konig already mentioned, and which consisted in 
taking the impression, by means of rollers, front the 
table or form of types lying in a horizontal position, 
as in the common press. 

The perspective view (_ffj.70.) of what has long been 
known as Applegath and Cowper's machine, here pre- 
sented to the reader, is derived from an engraving 
prefiKed to the substance of a lecture on the recent im- 
provements in printing, delivered by Mr. Edward Cow- 
per, at the Royal Institution, February 22. 1828. This 
interesting memoir exhibits succinctly the steps by which 
the machine was brought to its present state of perfection, 
and, at the same time, presents a candid review of the 
exertions and success of oilier inventors having the same 
object. Before we proceed to describe the engraving, it 
may be interesting to remark, on the authority of this do- 
cument, that Applegath and Cowper have constructed 
upwards of seventy of these expensive machines upon 
their combined patents, modified in twenty-five different 
ways, for the various purposes of printing books, news- 





^* 


234 


IHON AND STEEL HANUFAOTURE. CHAP. Vm 




/■«-7i. formed from the fact. 




|L that not fewer ihan forty 




'rr^ 


, wheels were removed 




Kit,f JfJ 




-| irom Rorngs macmne. 




WM 




when Mr. Bensle; em. 

ployed Messrs. Apple- 




Ml 1^ 




gath and Cowper to 








apply their improve- 




/ ^11 




ments. It need hardly 




Wf> g| 




be intimated to the in. 




^ ^^^S^^s 




telligent reader, that in 




\<^3fcA ^ 




a machine of bo much 




^^s- n ^\^ 




complexity, it would be 
impoBsible to represent 




1 L-^i'^ ^^11 


[ 


every minute part in ttn 




f [j^^v\ / HI 


(~T 


engraving, or so to de- 
ECribe them as not lo 
produce confusion. All 
that can be done, there- 






w- 




fore, with advantage, 




r 




will be, with the assist- 






L, ■ 




ance of the foregoing 




l^ 


m' 




perspective view, and 




b' \ 




the annexed section, to 








t? 


describe generally the 






^i 


' 


more prominent parts, 
and the actual operation 






i 


of the machine. The 




\Jv\\M 


section is taken from the 






opposite Bide of the ma- 




/^^^< 




chine to that exhiUted 








in the perspective deli- 


s'=' 


d-"""^ 1 


J 


neation. A ifis-ll.t 




f 




shows the supply of 




«c 




blank paper, laid upon 




''d 


"■ 


a table, from whence the 
sheets are drawn, one by 




*^9 


^;-- 


one, by the boy staniling 
upon the platform, and 




" ' who lays them out upon 



) MAOHUfBBT. 235 

■nother table, B, across the surface of whicli runs a 
nnnibeT of narrow linen tapes. These tapes are formed 
into endless bands, which extend round the cylinders 
or rollers C and D {fig. 71-). i" such it manner, that 
when the rollers levolre, the motion of the tapes carry 
die aheet of paper with them, anil deliver it over an- 
other roller, E, where it is taken up by two sets of 
endlese tapes, paesing over a series of tollers to keep 
them extended. These tapes are so adapted in number 
and position, as to fall between ihe pages of print- 
ing, and also to pass along those portions that be- 
come the margin of the primed sheet. They, there- 
fore, remain in contact with both sides of the sheet of 
paper during its passage through the machine. By 
diis means the paper, being once received between these 
syBtems of endless tapes, continues ita course along with 
tiiem, in order to bring it into a situation to be printed 
on both sides, without destroying what is technically 
called the register, or coincidence of the pages on oppo 
Bite sides of the sheeL 

la the longitudinal section, F and G represent the 
wo main cylinders, which effect the pressure upon the 
paper : the; are mounted upon strong axles, which turn 
in stationary bearings affixed to the frame of the ma- 
rline. H and I are two intermediate cylinders, the use 
of which IB to effect the inversion of the sheet of paper 
during its passage from one of the main cylinders to the 
'n order to print the opposite side, 
etum to the endless tapes : suppose the aystem of 
them to commence at the upper part of the roller E 
{Jig- 71-). from whence they proceed in contact with the 
under portion of the circumference of the main cylin- 
der F: they then pass over the upper part of the in- 
tomediate cylinder H, and under the intermeiliate 
cylinder I, from whence they proceed to encompass a 
considerable portion of the main cylinder G ; and, by 
pifising in contact with the smalt rollers a, b, c, and J, 
they arrive again at the roller E, from whence they com- 
menced, thereby forming one of the systems of endless 
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tapes. The other system may be supposed lo com- 
mence at the lotler A ,- they arc equal in tlieir number 
to the tapes already described, and correspond also with 
them in their place upon the cylinders, so that the sheets 
of paper may be securdy held between them. Thia 
second series of tapes descend from the roller h to 
the adjacent roller £, where they meet and coincide 
with the first system, in such a manner that the tapes 
proceed together under the main cylinder F, over the 
intermediate cylinder H, and round the other main cy- 
linder G, until they arrive at the roller i, where they 
separate : having remained thus far in actual contact, 
except at the places where the sheets of paper are held 
between them. From the roller i, the tapes descend 
to the roller k, and by passing in contact with the rollers 
m 0, the tapes arrive at the roller h, from whence they 
commenced. Thus the two systems of tapes pursue, 
uudeviating, their appointed courses, withoutinterfering 
with each other. In the perspective view {fig. 70.) it 
will be seen, that the cylinders F, G, H, and I (and also 
the roller marked E in the section) are connected by cog- 
I wheels, BO as to cause their surfaces to move with steady 
I Mid uniform velocity, and thereby prevent any shdin^- 
ir shifting of the tapes over each other during their" 
1, as much of the perfection of the printing de- 
pends upon this circumstance. The separate forms, or 
enclosures of types, consisting say of twenty four pages, 
and designed to print both sides of the sheet, are placed 
at a certain distance asunder, upon one long bed or car- 
riage (_fig.7Z.). This carriage, with the forms of types 
Fig. 72. 
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I properly secured upon it, is adapted to move backwardi 
L And forwards upon steady guides or journeys, attached to 
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'w main frame of the machine, in such a poEition that 
tile sBriacea of the types may be operated upon by the 
Ireumference of their respective cyUndera, F and G, to 
iWJduce the impressioQ, as the carriage moves back- 
"Mda and forwards. Thia reciprocating moTement of 
"■e carriage is effected by a pinion fixed upon the end of 
• vpftieal Bpindle, taking into the teeth of an endJeas 
■'•ck, L L, which is connected hy a ayatem of levers 
*ith the type carriage in such a manner, that when tht? 
pinion is turned round, it engages, at alternate periods, 
'n the leeth formed on the opposite sides of the rack, 
*n<l consequently on the opposite circumference of the 
pinion ; thereby a continuous motion of the pinion com- 
'^unicates a reciprocating motion to the rack and car- 
fiage. The vertteal spindle is turned by a couple 
"f bevelled wheels, from the pinion P {fig. 70.), which 
'"^^^eivea its motion by an intermediate wheel Q, from 
'he toothed wheel upon the end of the main cylin- 
der G. 

^Ve shall now describe the mechanism for supplying 

***d distributing the ink upon the surface of the types. 

Previously to each impression being taken. Mr. Cow- 

P^*" says, " The hand inking roller and distributing table, 

***>■* so common in every ptin ting-office in Europe 

**lcl America, is my invention, and ia included in my 

Tiatent. The decided superiority of the inking appara- 

^Ub in our machine over the halla used at the press in- 

^■Qced UB immediately to apply it to the common presa, 

*iid with complete success. The invention, however, 

Vas immediately infringed throughout the kingdom ; 

•nd it would have been as fruitleas to have attempted 

to stop the infringement of the patent as it was found 

in the case of the kaleidoscope." It will hardly be 

conceived, — what was nevertheless the fact, — that to 

distribute aright the ink was one of the moat difficult 

points of attainment in the conatruction of priiiting 

machines. In the admirable machine now under our 

notice, this desideratum has been most successfully 

effected hy the ingenuity of Mr. Cowper. The ap- 
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pamtus for inMng consists of tvro Kimilar and com- 
plete systems ; cue situated at each end of the ma. 
cliine, BO as to be adapted for inldiig ihdr respective 
forma of types. At N, right hand of fig. 70.j and 
opposite end of fig. 71., is a cylindrical metal roller, 
which has a alow rotary motion, communicated to 
it by a catgut band passing round a small pulley 
upon the end of the axis of the main cyhnder G. 
The roller N is adapted to carry down a thin fj ljii 
of ink upon its circumference, by turning in contact 
with a mass of ink disposed upon a horizontal plate of 
metal; the edge of which place is ground straighl, and 
fixed by screws disposed at small distances in the line of 
f, BO as to adjust the distance between the two surfaces. 
Upon an axis turning at P is mounted a compoEition 
roller, connected by cranked levers with a small eccen- 
tric circle fixed upon the end of the axis of the cyhn- 
der G, causing it to move round the axis P, and remun 
for a short period in contact with (he face of the ink 
roller N, thereby receiving a portion of ink upon its 
surface : it then descends, and rests with its whole 
weight upon the surface of the table T, which is affix- 
ed to the end of the type carriage, as represented in 
fig. 12. ; BO that the reciprocating motion of the car- 
riage causes the ink table T to receive ink upon iti 
surface from the elastic roller before mentioned. In 
this situation, when the type carriage returns, the sur- 
face of the table T is made to pass under three clastic 
lolletE, indicated at R : these rollers are mounted upon 
pivots, in a frame, in such a manner that they have li- 
berty to move somewhat up and down, in order that the 
rollers themselves may bear severally upon the surface 
of the table. 

Further to provide for the full and equal effect of 
these rollers, the frame in which they are placed has a 
slight end motion given to it by the inclined form of 
the end of the table, as seen at T T (fig. 75!.), bearing 
•gainst a roller fixed unou the said frame. Thu* the 



■mall eompOKition rollers R operate in a very completi 
manner to equaliEe the Bupply of ink over the euiface 
of ihe table ; and, by the further motion of (he type 
csrriage, the ink table is caused to pass under four 
other sinaQ elastic rollers, R S, which in like mar 
bear with their weight upon the surface of the table, 
and thereby lake up the ink upon their circumferenccB, 
which they impart to the types as the form travels 
backwards and forwards under them, thus touching 
every type eight times. 

%VTiil8t the operation of inking the types ia going oi 
St one end of the machine, the printing is performed at 
die other end on one of the sides of the sheet from the 
types last inked ; and vice versd. The type carriage ia 
caused to move steadily along, with the cireumferencea 
of the cylinders F and G, by means of racks Y Y, placed 
alongside each form of types, and which racks engage 
with sectors or portions of toothed wheels, x x, upon the 
ends of the aforesaid cylinders; at which part the but' 
faces of the cylinders are covered with a blanket, or with 
felt, to give elasticity, and cause them to press equally 
upon the paper, as in ordinary printing presses. 

Motion is given to the whole machine by a fly wl 
and handle, or by a strap coming from a drum of the 
■team engine, and passing round the pulley X, upon the 
axis of which a pinion is fixed, engaging with the teeth 
of the large wheel upon the end of the main cylinder G. 
The four cylinders respectively revolve with an uniform 
motion in the direction of the arrows in J^. 71- 

Having thus described the principal parts of the mt 
chine, its operation will be still better understood by ti 
following description of the method of taking an in 
preision : — The sheets of blank paper are, as already 
stated, transferred one by one, by a boy, from the heap 
A to the table B {fig. 7O.), so as to bear upon the 
linen tapes which extend over ils surface. In ' ' ' 
situation, the rollers and D are made lo m 
a portion of a revolution by the operation of a lever 
fixed upon the axis of the roller D, being acted upon 
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by another lever fixed on the cog-wheel of the miS.:n 
cylinder P. This motiiin advances the sheet of pap'^^:^ 
sufficieDtly to allov of iiB heing teiKtid between the tvv^'O 
systems of endless tapes, at the point where they m^r-^i 
each other, or between the rollers h and E, As soon ^b: 
the sheet of paper is carried clear off the table B, t^tr 
rollers C ami D are caused to turn back again to th^^=> 
original position by the operation of a weight attach'^^s 
to the cord W, ready to advance a second sheet of bla^^^ 
paper into the machine. The eheet of paper is carri-^^* 
along between the syBtem of tapee, and applies itself J 
the circumference of the main cylinder F, upon t~^" 
blanket before mentioned ; and by the continuous m. -^ 
tion of the cylinder the eheet of paper is pressed up ^*^ 
the surface of the form of types, as it passes under t^^ 
cylinder, by the reciprocating motion of the carriage- 

By this means one of the aides of the sheet receir^* 
its impression at the same time that the form of typ^^' 
situated at the opposite end of the caniage, is receivir^J 
the ink, as before described. Now, by the continuo"**' 
motion of the machine, the aheet of paper advances i*" 
company with the endless tapea round the int(!rni«dia.t^ 
cylinders H and I, until it applies itself to the blanket 
upon the surface of the main cylinder G ; at whicli- 
place it will be found in an inverted position ; so that tie- 
printed side of the sheet is in contact with the blanket, 
and the blank side of the sheet downwards, which, upon 
meeting with the other form of types at the proper in- 
stant, is prcsseil upon its surface with a sufficient de- 
gree of force 10 produce the impression. Thus having 
arrived at the point i, where the two systems of tapes 
separate, the sheet printed on both sides is delivoed 
upon the board Z, in the open space under the machinej 
where it is received by a second boy, and laid upon the 

pfi.. 

Such were the improvements in the art of printing 
effected mainly by the genius of Mr, Edward Cowper, 
assisted by his pu-tner and relative, Air. Augustus Ap- 
plegath. Great, however, as was the speed with 



Vbich the work nas executed by this mcanB, it did not 

*1BbI the exigencies of the daily press of London. " The 

Times" newapaper, in particular, felt the impossibility 

of meeting the demands of its large circulation between 

"le rijidg of the houses of parliament at a late hour in 

'he morning, or the arrival of foreign despatches, and 

"le hour at which it was necessary to deliver the paper 

~ the venders. It became, therefore, a matter of the 

■^*t importance for that journal to obtain the means of 

looting so large a number as 10,000 or 12,000 in the 

**ott interval of the morning to which we have just 

■*4lHded. 

A very simple modification of Cowper and Apple- 
^%ath'a machine, just described, accomplished this, and 
^*erformed, indeed, what may be almost regarded a 
^5iir»de of art. Mr. Cowper, considering that the speed 
^^ executioii in the machijie already constructed, was 
limited, not by the want of capability of speed in the 
Machine itself, but by the rate at which it was possible 
'&t the boy, called the feeder, at A (fig. 71-), to supply 
the paper, su^ested that the machine should be con- 
■tmcted so as to multiply the number of feeders, 
by placing on an elevateii stage a feeder at each end 
of the machine, and two feeders below, so that four 
sheets were always passing through the machine at 
the same moment. Mr. Applegath suggested that the 
foiU! printing cylinders should be of small diameter, and 
he made to tise and fall in order that they might be 
brought near to one another, and thus diminish the 
distance the form would have to travel. On these com- 
bined suggestions, the machine by which "The Times" 
Dewapsper is now printed (1842), was planned and 
constructed by Mr. Applegath. That paper is now 
printed, daily, at the rate of 4200 sheets per hour, on 
one aide ; on one emergency, 5000 were printed in the 
hour." At the present time (1853) two vertical ey- 
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Under machmes in " The Times " OiEee are producing 
each 10,000 sheets per hour. 

In "The Times" of February It. 1H98, appearedL 
the following paragraph: — "It is now nearly four — 
teen years since ' The Times ' first issued from oue- 
office printed by steam and ■ mechanical apparatus. 
At that time we apoke, aa we thoughtj with becom- 
ing praise of the perseverance and ingenuity of the 
inventor, Mr. Kiinig, and with aufficient modesty, we 
trust, of our own firmness and resolution in over- 
coming opposing difficulties, and even dangers. This 
surprising machine has since received certain im- 
provements from the hand of its original inventor; 
but we have now to present to our readers and the 
public an account of a vast and a roost beneficiil 
change which has taken place. The first machine 
printed but 1100 sheets per hour — the reader now 
liolds in his hand an impression which a new machine 
has yielded at the rate of Jour thousand an haurS 
Such ease, rapidity, and accuracy united, could hardly 
ever before be ascribed to any fabric constructed by ihe 
hand of man. Let but the reader contemplate, if he 
can, what must be the rapidity of those motions which 
throw off four thousand printed sheets in every hour, or 
nearly seventy in a minute ! " 

This rale of printing has been greatly exceeded by 
the Introduction of a machine with verticai cylinders. 

The chief advantage of this new arrangement is, that 
the whole motion or circuit of ihe typ can be mule 
available for printing, whereas, in tlie flat machine, 
more than half the motion of the reciprocating type- 
table is lost : and the reaeon for placing the cylinder in 
a vertical position is to obtain more easy access to the 
type, inking rollers, and other parts of the machine, 
and to permit more impressing cylinders to be arranged 
around the type-drum than can be done when it is fixed 
horizontally. 

The circumference of the central drum, or path of 
the type, is exactly 200 inches; in the machines at "The ■ 



TimeB" Office, eight impreunng cj'lindert surrouDd 
tiie type, which therefore print eight sheeU at erery 
rerolution ; hut in those machines the type ib not truly 
oyliodric, bat \b segmenlBl, which involves the neceuity 
of nnng large cylinden, but when the type is purely 
cylindric smaller imprcsaion rolleia may be used, and 
the produce very much increased. 

A machine of ihii kind was erected in the Grest 
Exhibition, where it excited inttcl) attention ; it printed 
circular wooiicuta and type in the best manner, Each 
of the four impressing cylinders hm fifty inches space 
Sir itself ami its attendant inking rollers, and the form 
has the advsntage of receirinp; its ink or colour from 
Mvertl rollers, each of which is well distributed, or 
evenly covered with ink. 

The vertical position of the inking rollers also con- 
duces greatly to the production of good work ; for the 
type or engraving is only touched on ita extreme si 
face, while, on the flat principle, where the inking 
roUen act by gravity, the side of tile type are liable to 
receive colour. Another advantage is, that any dust in 
the paper is shaken ont by the act of stopping, and falls 
upon the floor in place of being deposited upon the 
inking rollers and distributing table as in ilie flat 
machine; this is in practice a real advantage, for 
50,000 impressions have been taken without once stop- 
ping to brush out the form or table. Another technical 
advantage in the printing of wood engravings, where 
delicate overlaying is recjuired, is that the impressing 
cylinders are in direct connection with the type-drum, 
10 that no irr^ularity of motion can occur, and the 
orerlaya can be placed precisely where required without 
any fear of derangement. 

Attention is also directed to the superior smoothneas 
of the action of the vertical machine, as compared with 
the heavy blows produced in a flat or reciprocatbg 
raachine at each change of motion in the ponderous 
type'table and its appendages. 

The action of the machine ia very simple ; the " layer 
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" draws a shee of paper towardB a Email roller in' 
rapid motian wh ch desce da snd cauEcs the paper to 
enter belween he vc al apes which carry il down- 
ward!, when having arr cd at the proper poEition 11 is 
suddenly stopped by narrow upright strips of wood, 
which advance and slightly compress the sheet between 
them, the vertical tapes at the same moment releasing 
it ; the atoppers are then in their turti withdrawn, 
leaving the sheet of paper momentarily suspended by 
two small pulleys, mounled on delicate springs called 
linger rollers. The sera of vertical rollers on each aide 
of the sheet now advance against il, and impel it side- 
ways towards the impressing cylinder, where it receives 
the impression from the type ; the sheet continues its 
side motion, supported only by a single pair of tapes, 
which at the pioper place are stopjied, leaving the 
printed sheet suspended until the " taker-off" draws it 
down upon the taking-off table. 

The chases which hold the type are made with cir- 
ralar beds, and are securely fixeil to the iron rings of 
the type drum. The column rules are converted by 
means of screws into teneion bars, and they bind the 
sides of the chase or type holder together, so that each 
column can be set up by means of p screw at its foot to 
any required degree of pressure. The inking roller^ in 
their vertical position between the impressing cylinders, 
are caused to press against the type and distributing 
table by long coiled iprings adjusted to a proper ten- 
■lon ; they receive the ink from a circular distributing 
surface placed opposite to the type, and which during 
its revolution rises up and down by travelling upon an 
undulating railway. The ink is deposited upon the dis- 
tributing table by a roller which occasionally vibrates 
against the ductor roller of the ink box. 

The wheel.1 which connect Ihe type drum and the 
impressing cylinders are beneath the machine; motion is 
communicated to the ink box by a level wheel on the 
spindle of the type drum, and to the feeder by a Iowa 
bevil wheeL 
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The TcrlicBl principle admits of great variety ol' con- 
■tniction, and is equally applicable to inachiiieE for booh 
fork. 

Cowper'a invention of the hand roller has effected a 
nittiplete revolution iti the art of printing. In any hook 
Printed previous to this invention, a great inequality it 
'i'««mible in the colour of thu page, some parts ap- 
pearing dark anil others light, some letters smothered 
J^^th ink, and others not half covered; this inequality 
**^* now lalally disappeared. The standard quality is 
'^^ much raised, that work, which would have been con- 
^■"dered unobjectionable fourteen years ago, would now 
^^'at be tolerated. Any one who compares an early 
^^lume of the Edinburgh Review with one of the more 
^cent numbers, will at once perceive the change to 
^hich we allude. 

It has already been intimated, that eimultaneously 
vilh the operations of Konig, and Cowper, and Apple- 
^^th, Messrs. Donkin and Bacon were employed in the 
a machine for type printing by means of 
^*-otttry motion. These gentlemen so far carried out 
■*heir most ingenious hut complex design, that in 1818 
they obtained a patent, and afterwards had the salis- 
Action of witnessing the successful operation of one of 
their beautiful machines, which was erected for the 
university of Cambridge, where, for some time, it was 
used in the printing of iheir stereotype Bibles and Prayer- 
books. According to Mr. Cowper, however, it waa 
found to be too complicated ; the inking was defective, 
which prevented its success ; and there are now none of 
these machines in use. Nevertheless, a great point waa 
attained ; for in this machine were first introduced ink- 
ing rollers covered with a composition of treacle and glue, 
whereas in Kcinig's machine the rollers were covered 
with leather, which never answered the purpose welL 

In this machine, the patent speciiied the fastening of 
the pages of type to the surface of a prismatic cylinder 
havingany number of planes from four to eight : to these 
types the ink was immediately supplied by a large elastic 
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Toiler placed over the type cylinder, and nsde to rise 
and fall in accordance with the irregular motion of the 
Eurfiices of [he latter ; tno other aod EHialler rollera 
eomeyed the ink from a receptacle to ihe large roller. 
The Elieet of paper to be printed naa applied to aaother 
revolving ptiem, composed of eegments of cylinders 
exactly adapted to meet the irregularities of die type 
roller. To ensure those niceties and irregularities of no- 
tion and of contact required in printing, toothed wheels, 
corresponding in shape to the prisms, were placed upon 
the axis ; and however strange, at lirst may appear to 
non-mechanical persons the working together of metal 
wheels of such angular shapes, 
by providing for a free ver- 
tical motion of the gudgeons 
of each roller the operation 
of the whole machine was 
steady and uniform. The 
diagram in the margin, re- 
presenting a section of the 
principal parts, will enable the 
rea<icr to form a more correct 
idea of this curious machine. 

A, the quadrangular prismatic roller, with its surface* 
ef stereotype plates, as in the Cambridge apparatus. 

B, the roller for distributing the ink, which it re- 
edvea from the two smaller rollers a e, in contact with 
the box t. 

C, the preaaing cylinder, covered with cloth or felt, 
D E, the track of the paper in the direction of the 

arrows. This figure is taken from a cut in the lecture 
already mentioned, in which it occurs with eight or 
nine similar diagrams, illustrative of the progressive 
improvement in printing machines, from Nicholaon'i 
original method with arched type, to the perfect ■ 
paratus of Applegath and Cowper. 




type, to the perfect ip*^ 
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CHAP. IX. 

COPPER-PLATE AKO 0T1IEB PBEBSEa- 



The present chapter, although introduced under a oevr 
bead, must, in fact, be canflidered as a continuation of 
the preceding one on iron printing machinery in general. 
A few years ago, tlie terras " screw press," and " roll- 
ing press," or "type press," and "plate press," would 
lure indicated with sufflcient distinctness the niethoda 
of printing, and the kinds of piesBea then in use. Such, 
however, have been the alterations and inventions of 
late years introduced into the manufacture of machines 
for multiplying impressions on the principle of printing, 
that the roller is applied to the type form ; the screw to 
the process of copying autograph letters ; plates are cast 
in stereotype, as well as cut out of rolled copper or eteel: 
■nd even stones, hy a novel process uniting in some de- 
gree the two modes of type and plate printing, are made 
to yield, by the operation of lithography, a variety of 
exquisite and surprising productions ; combining, with 
the utmost cheapness of material and facility of ex- 
ecution, the almost unboundeil exercise of the arts of 

The common roller press must, of course, have had 
its origin at the time when impressions first began to be 
talien from plates of copper engraved or etched on the 
Eorface, and this practice is supposed to be at least as 
ancient as the year 1540, about a century later than the 
date usually assigned to the invention of printing from 
movable types; though it has been said, that the art 
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was not employed in England before the leign O^ 
Jamee I., having been broughc over from Antwerp l>3r 
Speed, the andquBry. Tlie old wooden rolling pres^ j 
and which appears to have undergone little alteration Ijks 
general, U an exceedingly simple contrivance, consistin.^ 
of two rollers, six inches or mure in diameter, bavin 0Z, 
trunnions or axles passing through the upright support^j 
and made to revolve by means of a cross, consisting c>f 
Iwo levers, attached to the aixle of the upper cylinder. 
Between these cylinders passes a board, called " tb^ 
plank," upon which the plate, charged with ink, is lai d 
to be printed from ; the impression is produced by 
placing the paper, properly damped, over the plate, antl 
then, by means of the cross levers, drawing the plank, 
with the plate and paper lying upon it, between the 
rollers; the uppermost of which, bring covered will 
blanketing, forces the paper, as it were, into the inter- 
stices, and the ink adhering, an exact impression of the 
design on the metal is the ri^sult. Of these machine^ 
conntructed mostly of wood, many have been made with 
improvements, and at a very great expense, in modem 
times. They are now, however, manufactured of cast 
iron, by most of the iron pre^ makers, and are miule 10 
J%. 74. 




Eomhine simplicity, cheapness, and efficiency, I 
gree that Ims rendered them very common among i 
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SMvers, whose lueanB might have rendered difScuIt of 
''liiiinieiiC machines equal); convenieal and durahle of 
•"J odier itiatmHl. 

f'ig.Ti. u a representalion of a cast-iron p 

"'(pted for printing from copperplates: although not 
f Uaay as to require the aiuking of a coniiderable ii 
"> Inere weight of metal, it ia nevertlieleia ao stout ae 
JJ'Swer efiicientiy the purpose for which it is designed. 
.■•he whole fabric weighs about eight cwt. A B C D E 
'bdicate one side of a strong cast-Iron frame, the width 
''Om A to B being, in the machine from which the de. 
**Hption is made, three feet, and the height from the 
floor to the top of the pillar E four feet three inches. 
The two sides of this frame, which exactly resemble 
^ch other, are bound tt^ether by cross bars of wrought 
iron, fastened with nuts and screws at their extreme 
ends. F G are two casi-iron cylinders or rollers, two 
leet in length, accurately turned on their surfaces at ft 
ijide lathe, and working on iron axles passing through 
each side of the frame. The upper roller is lune inches 
■nd the lower one twelve inches in diameter. H is a 
Stout plank of mahogany, or other hard wood, two 
inches thick, faced with plate iron, and about the width 
of the rollers ; upon this the engraved plate is laid, 
when an impression is to be taken. The axles of both 
rollers rest upon brass bearings, which rise or fall in 
grooves, as seen in that side of the frame next the eye. 
At E, and in the corresponding upright on the other 
Bide, are screws to regulate the pressure of the roUera 
upon the plank ; and, consequently, upon the plate laid 
thereupon, I is a pulley in a frame, upon a cross 
piece over the upper roljer : its use is to carry a 
weighted string, for the purpose of detaining upon the 
cyUnder the blanket, which, on being pressed upon the 
plate by the action of the rollers, efiects the impression. 
K is s metal wheel, or cross lever, tixed on the axle of 
the upper roller : the bandies nr grips form levers, each 
of two feet six inches in length from the centre of the 
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In Df ei*B patent for Perkins's plates and presees, ob- 
tained in 1810, we find Eome striking improvements. I^ 
the rollowing section of the ntacliine, as constructed b^ 
Mr. Dfer, we fin<) substantially the parts of that abov— 
described, — as the upright support A, the rollers B CZ 
and the lever wheel D. Instead, however, of the solfc- 
plank marked H in the fonner article, there is ^ 
Mr. Dyer's press a sliding table E, to the farther end ^ 
which, and passing over a pulley, is a string with 
weight F attached, sufficient, when the table has be^ 
advanced, to bring it back to its present position wh^ 
not acted upon by the roller. In this table at e (he^ 
it a cell, containing s cast-iron box, for the purpose ^ 
containing a healer. A perforated plate rests in thi 
rim of this box, above the heater; and upon it the en 
graved plate is placed, and may be kept at a prop^ti 
temperature for a considerable time, without changing 
the heater or removing the plate, which obviates the i«- 
conveniency that would otherwise attach to the printing 
of thick and heavy etcel plates. A ctill further in. 
provement has been, the placing of a little stove wilh 
charcoal immediately under that part of the table upsa 
which the plate is fastened, by which means an equsl 
temperature is maintained in the plate, by its reaung 
over this stove during every repetition of the inking 
process. Steam has still more recently been applied 
with success for heating copper plates when used far 
printing. The operation of the sliding table is at fol- 
lows; — The upper roller, instead of being a perfect 
cyliniier, has, in one part of its periphery, a flat space, 
or, in other words, a portion of the material is cut 
away through the whole length of the suri'ace. This 
being the case, it will easily be perceived, that, by ttiin> 
ing the wheel, the table E is drawn between the cylin- 
ders, the counterpoise F rising accordingly ; but that, on 
the upper cylinder having passed over the plate, and 
then presenting that part of its surface where it is cut 
away, it ceases to bear upon the table, upon which the 
iveigbt immediately acting draws it back to its fonner 



pmitJoD, when the impression ia removed, fresh ink and 
pBper applied, and ibe Dperadon renewed as before. 




It might he deemed a 
printing machines, were we to mske no mention at all 
of ihe lithographic press ; since its use in this country 
iUH not only become common of late years, but some 
of ita productions are highly deserving of the admiration 
that has been bestowed upon them. The instrument, 
however, by the means of which impressions axe taken 
from stone, as the name given to this art implies, al- 
thoDgh differing widely from those used in both letter- 
press and copper-plate printing, is only inasligbcdegree 
indebted to the smith for its materials or construction. 
We owe the discovery of this mode of printing to Alois 
Senefelder, a student of jurisprudence in the univerdty 
of Ingoldstadt, in Bavaria, who, at the close of the last 
eentnry, obtained impressions of music, drawings, and 
writing by this method. The principles on which it is 
founded are, first, the quality which a compact granular 
liraestoQe baa of imbibing grease o 
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eund]:^) the decided antipathy of greau and witer lot 
each other. A drawing or writing is triced on iht 
smoothed surface of the atone, either with proper ink, 
or with a crayon of a greasy composition : the surface 
ia then washed over with water, which Ginks into lliOK 
portions of the stone "which are untouched with the 
unctuous composidon of the drawing. A roller, or dab- 
ber, charged with printing ink, is then passed all OTel 
the face of the stone; and while the drawing receJTea the 
ink, the remainder of the stone is preserved from it 
altogether, by reason of the non-affinity between tbs 
water and the greaay Dature of the ink. 

The stone, tlius prepared, is firmly placed in a sliding 
bed or carriage, somewhat similar to that of the comoMO 
printing press; and the paper designed to receiTe^lhe 
impressian is shut down over the stone, by means ofl 
frisket, and a cover or tympan of strong calf skin, 
stretched by screws upon sn iron frame. Instead, bW- 
ever, of this bed, with its furniture, &c. being brought 
under a powerful and direct vertical pressure, as in type 
printing, or even carried between eyhnders, as at the 
copper.plate press, it is made to pasa under what ii 
called a scraper, — an edged piece of hard beech woodi 
borne down, by a contrivance of levers, upon the calf- 
skin cover, with so much force that the paper under* 
neath receives an impression as the whole passes undei 
the operation of this scraper. The bed or carriage is 
drawn along by means of straps attached to it, aod 
winding upon a roller, turned by what is called a star- 
wheel, or a six-armed lever, amilsr to those already de- 
scribed as usually to be seen at a copper-plale printing 

Every letter-press, copper-plate, or liihographit 
printer, besides the machine for multiplying impressions, 
has what is called a standing press, formerly made of 
wood, but now more generally of iron. It usually con- 
sists of strong uprights or cheeks, with bed and top 
pieces: through the latter, which is furnished with > 
brass box or worm, posses a strong screw, to the lo 



^ of which is suspended a plate, or plattcn, 'and the 
"« of which is to gmootli the printed sheets, by placing 
■"em BeparMely becween polished pasteboanU, and then 




*^ueering them down very closdy ; this heing the oper- 
ation to which the pages of a ptinti-'d hook are indebted 
•Vir that peculiar sraoothness which fine works present. 
"To bring the screw down with the requisite force, a long 
iron lever is used ; or, as in the Athol press, a more in- 
geniouB contrivance is resorted to for that purpose. To 
the bottom of the main screw, where it connects with 
the iron plate or platten, insteitd of the knob with holes 
for the insertion of the lever, there is affixed a large 
toothed wheel A, which lies horizontally upon the plat- 
ten B (see jig. 7fi-)i and in the teeth of which works 
ft screw C, hating on the near end of its axle a three- 
armed or rather a three-legged lever, I> ; for it is oma- 
mentatly cast in one piece, after the fashion of the 
well-known arms of the Isle of Man, of which the 
dnkes of Athol were formerly sovereigns^ and from 
whom the press is nained. 

Another, and by far the most powerful machine for 
preaaUTB that is known, owes its peculiarity to the ap- 
plication of Bramah's celebrated hydraulic engine. In 
this press, as the piston is forced upwards^ the things 
to be pressed are placed upon an iron table, and forced 
•gainst a head.piece, strong enough to resist the 
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mente power which the press on this construction ia 
calculated to exerL The Athol standing press U an ex- 
ceedingly handsome, useful, and powerful contrivance, 
especially for the bookbinder ; but thom who compare 
it with the hydrauhc, on the score of power alone, can 
only do injustice to its merits. 

It may not be amies to conrlude this chapter with 
some notice of a contrivance which has become very 
common among merchants and men of business generally, 
under the appeUatioti of a copying machine. As the ob- 
ject in uiing this machine, however diversified its form, 
is to obtain fac-eimile duplicates of MS. letters, the 
operation may not improperly be designated printing. 
When it la considered how vast an amount of writing in 
letters and invoices must be daily accumulated and de- 
spatched in any large mercantile concern, and at the 
same time how desirable it is that most, and absolutely 
necessary that much, of this writing should be copied, 
the importance of any invention to save the time of 
clerks with reference to this tiresome and often unproflU 
able labour must immediately become apparenL Ac- 
cordingly, the schemes that have been published, within 
the period of a century, having for their object the 
multiphcation of written letters without the trouble of 
transcription, may be said almost to have equalled, in 
number at least, the machinery for letter-press printing. 

One of the most early and obvious applications of 
B contrivance for the purpose alluded to, would of 
course be tliat of impressing, by means of a rolling 
press, one letter, before the ink with which it was 
written became quite dry, upon the surface of a blank 
sheet of writing paper; the latter receiving tlie im- 
pression of the original with a sufficient degree of dis- 
tinctneas to admit of the matter being read, either back- 
ward, from the right hand to the left, or, if the paper 
were very thin, in the usual manner, by holding the 
copy up to the light, and reading through the paper. 
In 1780, Mr. VV'att obtained a patent for an improve- 
ment on this piocess. His method was to place a thin 
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nnriaed sheet of papefj wetted, between two woollen 
cloths, which absorbed the unnecessary moisture, TIub 
was then laid upon tlie EUrface of the letter to be 
., whilst the writiog was recent ; tile sheets were 

Brother pressed together through a roiling press, or 
the pressure of a screw. Mr. Bell had a 

■tt for a method of copying letters, &c. into a book, 
^m process similar to the last mentioned. Dr. Frank- 
lin proposed a method of making these transfers, which, 
although ineligible in practice, was still more analogous 
to printing than the preceding plans. The doctor wrote 
the original letter with a gummy kind of ink, upon 
which was strewn a coTering of flour emery, which 
■dhered to the ink. The letter in this state was placed 
on a smooth pewter plate, and sulijected to the operation 
of a rolling press, by which an impression was made by 
the emery on ilie pewter plate, to wliich printing ink 

g apphed, an impression or copy of the letter could 
be taken on damped paper- 

The method most comnionly practised in mercantile 
houses is to lake the impressions in a hook of unsized 
paper, through each leaf of which the prepared ink of 
the autograph letter so completely strikes, as to render 
the fac-simile perfectly r(:;adable on either ride. The 
" 'n this operation is entirely of iron, often got 
up with great neatness, and of the form represented by 
' ratgoined figure (Jig. 77.) : the platten and bed are, of 

'se, adapted to the size of the paper to be copied. In 
using the macliine, a leaf of damp copying paper is laid 
upon every page lo be copied, with a sheet of dry oiled pa- 
per: these are then placed within the press book, and the 
whole submitted to such a pressure as a man of mode. 
rate strength can give without difficulty. 

The press has been in some cases dispensed with 
altogether, either by the use of tracing paper, or a 
metallic foil placed under the sheet during the writing, 
or by means of Hawkins's polygraph. The latter is a 
■omewhat complex machine, consieting of a peculiar 
frame-work carrying two pens, and so connected by 
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JoinU, that whatever motion is given liy the band to 
oDe pen the other pen describes a similar figure ; by 
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which contrivance, whilst a person is employed 
ing a letter with one of these pens, the other makes t 
copy on a separate sheet of paper. In 1806, an indi- 
vidual of the name of Wedgwood ohlained a patent for 
a plan of producing dnpiicaies as follows; — A sheet of 
paper is blacked over on both sides with printers' ink, 
and afterwards placed for five or six weeks between 
leaves of blotting-paper to dry. A sheet of letter- 
paper being laid on a smooth pewter or copper plate, 
the blackened paper is laid upon this, and above, a leaf 
of thin paper oiled to make it more transparent. On 
the paper thus arranged the person writes with an agate 
Etyle, ground and polished to a smooth neat point. Tfae 
letter-paper receives an irapression from the blackened 
sheet, which, as the writing ia in the right direction, is 
used as the original, while the upper or oiled paper pre- 
sents the impresEion reversed, and must of course be 
read through the paper. 



Hand MiUg. 

Thb machines named at the head of this chapter are 
mentioned together, not on account of an; direct resem- 
blance — for, nith Che exception of the cnmb handle and 
fly wheel, diey hale few parts in common with each 
other — but hecause they may be regarded aa coming 
generally under one class of manufactures. Of these 
useful contrivances, mills are undoubtedly the most 
SDcientj the most indispensable, and consequently the 
most lugely in demand. The theory and construction 
of mil]- works, in the large and usual acceptation of the 
term, belongs to engineering; and a, volume, rather than 
a chapter, would be required for their most compendious 
duddation. In the present article, therefore, it is in- 
tended merely to mention same of those machines for 
the comminution of various substances, which are put 
in operation by the hand, having generally a rotary 
motion and a fly wheel ; and which, as ihey are in uni- 
versal requisition, constituie a considerable item of our 
local manufactures in iron and steel, as connected with 
the useful arts. 

The word miU is often used in a very loose accept- 
ation, even by professional writers ; hence we have roll- 
ing miUs for the fiatting of metal, flour mills for the 
grinding of corn, sawing mills for the cutting up of 
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timber, and oil mille for the pressing of oleaginoas 
ieedt. — all differing widely in their principles. The 
most ancient mills were undoubtedly those in which 
the method of levigntion was rudely employed : of theEe, 
the mnller, somewhat reseinhling the common atone 
mortar and pestle, is the simplest fonn, and our best 
flour mills the most perfect exhibition. As almost all 
the mills for grinding eom, colours, &c. depend upon 
the principle of attrition between two stonea, the de- 
scription of them does not belong Co this place. There 
is, however, one machine, which, no less on account of 
the ingenuity displayed in its construction, and the cir- 
cumstances which brought it into notice, than with 
respect to its materials, merits a passing notice. We 
refer to the French military mill — so called from having 
"formed part of the camp and field equipage of the 
immense army with which Napoleon invaded the Rub- 
siau empire in the year 181S ; an expedition which, for 
tile vast ambition which dictated it, the gigantic eSbrts 
by which it was organised, the military skill and expe- 
rience of its conductors, and, finally, for the combination 
of disasQoue events which characterised its progress, and 
terminated in its failure, is perhaps unparalleled in the 
annals of bistor]'." In this machine, cut plates of sted 
are used instead of stones; and in 1834, Meaara. 
Taylor and Jones, of Cheapside, obtained a patent for 
a " circular steel com-miU," on the principle of the 
foregoing, and including some improvements. This 
machine, they state, is calculated to grind barley, beans, 
and other descriptions of grain, as well as wheat— 
though undoubtedly it may he considered in the most 
useful and interesting point of view, as a portable mill 
for the production of bread.flour. 

The mill adapted for the crushing of malt, sugar, &c. 
consists of two cast-iron cylinders, having their surfaces 
turned exactly true with the sUde lathe, and placed 
[WJallet to each other in an horizontal position; dieir 
axles being at the same time so arranged in sliding 
beds, as to admit of ilie surfaces of the cylinders being 
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e another or removed farther apart, 
IS of a, regulating screw. 
(fig. 78.) represents a Btout and 




useful crushing mill ibr ordinary purposes ; the whole 
machine is of iron, with the exception of the hopper 
and the spouts. A is a cast-iron frame, put together 
bj screws; B C, the crushing cylinders; to the axle 
of the former is attached the handle for giving motion 
a the tnill. At each end of this cylinder there is a 
deep flange or margin, which, by embracing a portion 
of the other cylinder, prevents the matter about to be 
cnubed from flying off. Upon the axle of the second 
cylinder is fixed the fly wheel D ; the two axles on 
that side are connected by cog wheels, in order to 
equalise the revolution of the crushing rollers. A hop- 
per of wood, E, receives the malt, or whatever substance 
'is ground ; and F, a apout, is so disposed, that, by the 
shaking of the mill, the contents of the hopper are 
scattered between the cylinders. Another spout, G, 
'eceives and conveys away the bruised charge. 

Milla for splitting or cutting beans for horses are 
constructed on a principle similar to the foregoing, with 
difierence, that instead of large cylinders having 



smooth Hurfaces, there are sohd rollers of less diameter, 
and cut with longitudinal un J somewhat obUque groovea, 
io as to present a series of acutely angular edges, he. 
tween which whatever Bubstance passes is more or less 
mastieated, as the cutting of tile rollers happens tt> he 
fine or otherwise. 

The mill used in grinding cofFce, whether its ap_ 
pearance be that of an ornamental bos, as seen in many 
private families, or of black iron, aa fixed in the grocers' 
ahops, is formed on a ptinciple denominated the guem. 
A solid piece of hard metal, of a conical figure, and 
grtioved on the surface, as represented below {/ig. 79.), 
A, having an axis passing through it for the purpose 




of fixing and giving motion to the quern, is a principal 
part. This cone is either made of steel, cut with a 
chisel, and then hardened, or cast of chilled pig iron, and 
then sharpened a little by dressing. This quern is 
fixed BO as to revolve -within a box of steel or cast iron, B, 
having on its inside sharp grooves, similar to those on 
the piece last described, but smaller. In using these 
mills, whether held horizontally, as is the caae with 
roost of the portable ones, or placed vertically, as those 
fised in shops and kitchens commonly are, the substance 
to be ground, on being put into the cup or hopjier, is 
gradually caught and crushed to powder by the revo- 
lution of the inner cone, the grooves upon which, run- 
ning obliquely, act as a screw during the turning ; the 
coffee when ground falling into the httle drawer D. 
The outer cases of aome of these mills for grinding 
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coffee ace, oa already stated, mule of mahogany or 
japanned metal ; and of one of these the sketch in 
the margin is a section : they are not less oma. 
mental than useful accessories of the brealifast room in 
many honses, the flavour of the cofJee being supposed 
to depend in no small degree upon its being ground im- 
mediately before its infusion. In general, however, 
oofibe is ground by what ia called a flanch mill, baring 
the body composed of rolled iron, and being screwed 
sgtinet a post in tbe kitchen, in the same manner as 
we often see it in the retail shops. In consequence of 
the general use of coffee as a breakfast luxury, a pro- 
d^ioiM quantity of mills of this description are manu- 
factured in this country, more particularly in the town 
and neighbourhood of Birmingham ; nor is the con. 
eamption of them at all inferior in the United States, if 
we may believe an American author, who says that 
upwards of 300,000 cofiee.mills are annually made at 
lUiddletown, in Connecdcut. 

Several years aince, the Society for the Encouragement 
of Arta, Manufactures, &c. rewarded an indiridual of the 
name of Terry for an improved iron mill for grinding 
hard substances. The following is a description of Mr. 
Terry'amill:— (f ij.SO.)A is the hopper; B a spiral wire 
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in the form of a reverse cone, to regulate the delivery of 
the arlicIeH to be ground ; C an iocliued iron plate, hung 
upon a. pin on its higher end ; the lower end rests on 
the grooved axis D, and agitates the wire B ; D is 
the grinding cylinder, which acts against the channelled 
iron plate B ; F a saew on one side of the miU, hy 
means of which the iron plate E is brought nearer to or 
removed farther from the axis D, according aa the 
article is wanted liner or coarser; G the handle by 
which motion is given to the a\is; H the tube whence 
the ardcles, nheti ground, are received. The plate on 
the side next the spectator is removed in order to adroit 
of a view of the works indJe. Mills for the rasping of 
logwood and other similar substances for dyeing usually 
consist of a toothed cyUnder, either cut lite a file, or 
composed of a series of circular saws, screwed together 
upon an axis, so as to form an exceedingly keen and 
durable cutter, against which the wood is made to bear, 
and, at the same time, is constantly driven up as the 
rasping goes on, by means of weights. 

Paint is commonly ground by means of a stone 
muller; of the adaptation of which, the hand indigo 
mill, and Mr. Rawlinson'a and other colour mills, 
furnish ingenious examples, though their particular de. 
scription does not come widiin the design of this work. 

There is, however, a contrivance for the purpose of 
grinding paint, which exhibits so successful an appli- 
cation of a beautiful principle in mechanics, that, as 
its construction is chiefly of iron, a brief notice of it 
may not be misplaced here. The machine alluded to 
is flie patent epicycloidal mill, invented by Mr, Pollard, 
of Thomhaugh Street, London, and of which the an- 
nexed cut represents a front view. A is a horizontal 
shaft or axle, at the farther end of which is a regular 
fly wheel B, and, at the end next the spectator, a 
common handle C, by which the mill is actuated; 
D D are two horizontal shafts, which arc turned 
by the bevel wheel on the shaft A ; and, by means of 
bevel wheels on the other ends of these ^afts, the two 



vertical crsnh shafts E G arc tunied ; on the lop of 
these cr»nk shafts are moTing crank tieads F F, with a 
duse mortice in each ; and, by unscrewing tlie nuts 




G G, both of these crank heaiis cai 
sliding index H either backwards 
which means the scope of the two cr. 
lengthened or shortened, which will i 



be slid with the 

r forwards ; by 

nks can be either 

e the circular 



1 its epicycloidal c 
; iron or marble pan, i 
hedstone O, as may be required when grinding any 
quantity of colours or other material. This pan, 
bedstone, measures two feet six inches by two feet ti 
inches wide ; the two ends of the sliding index H a 
fixed on the two crank heaile F F; and on chat part of 
the crank head which passes through the end of the 
sliding index is fixed the bevel wheel I, by which is 
in motion the horizontal shaft J, that is attached with 
here] gear to the top of the sliding index H, 
central perpendicular shafts moving in the box of the 
sliding index j this central shaft has a bevel wheel c 



a by tbe gear of die q 
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the top, which is put in mo 
horizontal shaft J, nhicb r 
bevel wheel I on the crank liesd, by which a 
rotary motion is given to the central perpandil 
shaft K. The lower part of the central shaft is iqai 
on which the iron box M i» fitted, which can ' 
up and down the square part of the central si 
the box is not fastened to it by a nut screw, 
the circular runner; 11^ diameter ti 
one inch larger than half the diameter of the ii 
marble pan, O, or flat beilEtone, in order that in g 
Terdng the epicycloidal course its extremity may slwV 
pass over the centre of the pan or flat bedstone, 
the centre of the circular runner N is fixed a sqiiue 
iron pin, terminating rather conically towards the top, 
in order that, when the pin is in tbe iron box M, dit 
circular runner N may always act on its own leid <o 
the malerialE then grinding in the pan or bedstone; diB 
mill, when in motion, ciueing tiie runner to produce I 
combined elliptical and circidar motion, and to traTWC 
an epicycioidal course in the pan or bedstone. Bj 
these motions, the colours, &c. are constantly reiaoied 
from the crown into tbe centre and about ^e surCtce 
of the pan, thus rendering their quality the t 
possible with the greaieel ease and despatch. 

Mangkt. 

Analogous to tbe practice of giving a smooth shi 
appearance to a variety of woollen, linen, cotton, uid 
other fabrics, by the process called calendering, which 
consists in pasiing a piece between polished rollers, il 
the well-known operation of the laundress called malu 
ghng. As, however, a mangle is not only an expeosivB 
machine, but one which can only be used with succen 
upon things having some tolerable degree of strength, 
and such as admit of being wound on a roller, every 
housewife resorts more or less to what is called ironing, 
for the purpose of giving smoDthness to various arlideii, 
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"Ore especially of wearing apparel, ttfler tliey have been 
^*»hed. The mctbod of using the Bmoothing iron 
the economy of the laundry ; and 
BTet, as the irons themselves are now found in every 
POiige in the kingdom, and, therefore, constitute a con- 
'•^^CMhle item in the furnishing ironmongery business; 
F^id aa their use is, in fact, identical with that of 'the 
P**ngle ; it can hardly be deemed irrelevant in this place 
P*^efly to aliude lo an article, the casting of which in a 
P<**thern county is said to have been tlie nucleus of 
P'hat nllimaiely became one of the most important 
^*tuidery estabUshments in the kingdom. Dealers com- 
monly distinguish these useful implements by the terms 
t* «ad iron," "box iron," and "Italian iron." The 
pCk^mer is, as the epithet signifies in the north, solid, 
J*»d therefore generally made hot for the purpose of 
^^ng used by placing in a bracket against the bars of 
Mle grate. The second, which 13 calculated for more 
^elicate iises, is made holiow, for the reception of a 
■•ieatcr; and, with reference to the contrivance by which 
"t^ heater is shut in, has been called the " floodgate 
S*on." The reaiier of Boswell's "Life of Johnson" 
"irill recollect an amusing story which the doctor told, 
about the important airs which a man, calling him- 
I self the inventor of the floodgate iron, once indulged 
at an inn where he called. The box has been, of late 
years, almost superseded by the more convenient Italian 
iron, which is a tubular metal box, with a round 
lEnd, neatly mounted on a stand, and its temperature 
kept up by the insertion of a heater. In using the 
] two ibrmer irons, the laundress rubs them upon the 
linen, &c. : the application of the latter contrivance, 
however, ia by drawing over it the piece intended to he 
■mootbed or set. Even this latter article has been 
wmewhat superseded by the introduction of what are 
. called "crimping machines," and the manufacture of 
, which at this moment is far from inconsiderable. These 
machines eonsiBt of two brass barrels, about eight inches 
in length and an inch and a half in diameter, each being 
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cut or fluted longitudinally with triangular ridges or 
gutters, exactly irorldng into each other in the manner 
of cog wheels, These cylinders, made hollow for the 
reception of heaters, are neatly mounted in a frame of 
iron, and made to revolve by means of a handle. 
Between the portion of the rollers, which project for that 
purpose beyond the side of the frame, is passed what- 
ever is intended to be crimped, as strips of lawn, &c. 
For much of the neatness and variety which so many of 
our fair countrywomen display in their muslin frills and 
flounces, the; are indebted to the ingenious contrivance 
of the ItaUan iron and the crimping machine. 

There is reason to beliere that heated irons to plait 
the drapery are of very great anliiiuity among the Greeks 
and Romane. With reference to our own country, 
Slowesays, — " About the sixteenth yeereof theQueene 
£Elizabeth^ began the making of steel poldng sticks, 
and until that time all the laundresses uaed setting sticks 
of wood or bone." This was the period when large stiff 
ruffs were in vogue; and almost contemporaneous with 
the improvement in " poking slicks" mentioned by the 
antiquary, as we are told by another authority, namely, 
in 1564, one Mistress Dingham van den Plosse, a na- 
tive of Flanders, came to London with her husband, and 
followed the occupation of a staicher with no less profit 
than celebrity. 

The mangle, as above intimated, has long been used 
either with orsubstituted for the sad iron, in the smooth- 
ing of heavy articles, especially such as may without 
itljury be folded up and submitted to pressure, as sheets 
and table linen. These, being wrapped upon wooden 
rollers, are submitted to the operation of an oblong 
shallow box, which is weighted with several cwt. of 
atones or other ponderous materials; this box being 
moved backwaids and forwards upon a level, by means 
of a handle attached to an upper roUer or windlass, to 
which straps from each end of the moving box are 
attBche<l. By this machine the operation of mangling 
was well enough done ; but the labour of keeping the 



box in molEon was excesaii-e, not only o; 
the power required, in the first placi 
vU inertia of the weighted box, but alternately to arrest 
reverse the motion, when considerable velocity haE 
been communiaited by its paflsage over the rollers ; and 
added to this, the short distance in which all this had 
to take place ; the vebciCy of the box no sooner yielding 
omentary relief ta the turner, than it became neces- 
sary to reverse the motion : on these accounts, man. 
gling, which was not only perfonned by gervants in 
private laundries, but by which great numbers of 
widows and other poor women earn tlieir Hvelihood, was 
I most laborious occupation. 

To Mr. Baker, of Fore Street, Cripplegate, the pub- 
ic is indebted for a most ingenious and important 
improvement in the construction of mangles ; an im- 
provement which, by rendering it only necessary to keep 
nuniag the handle one viay, and by adding a fly wheel 
to equalise the motion, a vast amount of muscular e\- 
'in has in consequence been saved to the person 
working the machine. This estimable invention, which 
in so large a degree superseded the old wooden 
windlass and girths, consists in an application of iron 
machinery, the nature of which is sufficiently caiious 
and usefid to merit a practical explauation. 

In the annexed representation (jig. 8S.), A is a bridge 



Fig.i 




of east iron, paaeing over the top of the weighted IwW 
B, and resting on tlie frame on eacli side. In the cen*« 
of this bridge stand two upright pieces, seven indi^is 
a.part, and supporting the wheel C, This wheel, whicl) 
ia twent; inches in diameter, has a series of ax.^ 
wrought-iron pegs, projecting about en inch, and tfa* 
like distance apart, inserted in its front surface. TbesG 
pins do not run quite round, but an interval of abonl 
three inches and s half is formed at D, through vlicsb 
a pinion works, when traversing from the inside to l3u 
outside of the pins, and vice versa, daring the reverang 
of the motion, instead of confining the pinion to one 
course, oa when working on an ordinary cog iibed. 
Over the periphery of tliis wheel pMsea a flat chain 
£ E, crossing underneath, and attached to the ends if 
the mangle box : F is the winch handle, by meani of 
which the motion is communicated; and G a stout flf 
wheel, of about four feet in diameter, which assistsani 
regulates the operation. The axle, upon the extn^mitiet 
of which the handle and wheel are fixed, lies along t 
gutter in the bridge above mentioned. Near the endof 
the axle, next the handle, is a pinion which workE in v 
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cog wheel of sis inches diameter, lying within a recess 
in the circular head of the near support H : the last- 
mentioned wheel turns on a short pivot, and has two 
holes in its face, into which is loosely inserted the fork- 
ed end of an axle I, having at its further lerminadon 
B pinion, which acts upon the pegs of thelaj^ wheeL 
This end of the axis passes through a slit, K, in the 
near centre upright ; by which contrivance it has a Tei> 
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tl motion, saffiinent to allow the pinion to pass up and 
"own from one side of the circle of pins to tiie other. 

If the foregoing description he understood, it nUl be 
Wen tlut, on the machinery being put in motion by turn. 
ing the handle, the pinion of the axle J traverses the 
Ctrde of pins on tbe nhee), until, coming to the gap 
<kt D, it turns round the last pin, sinks or rises in the 
*lil, and thus reverses the motion of the wheel, and, by 
.; means of the chain, that of the box hkewiee; the handle 
I *iid fly wheel still turning in the same direction as 

I Babsequently to Mr, Baker's invention, a variety of 
' contrivances for the attainment of a similar restdt have 
I been introduced to the notice of the public; two or three 
at least of them through the " Transactions of the Society 
of Arts." The most interesting and useful of these de- 
' Tiations from Mr. Baker's plan have been a substitution 
i\ of an endless rack for the peg wheel, and tbe abandon- 
.1 ment altogether of the flat chain above described. .In 
jil82S, Mr. I'echey received a silver medal from the 
rsfbieuamed Society for a mangle on the last-mentioned 
rprinciple. This mangle, of which the model may be 
{aeen in the Society's repository in the Adelphi, had what 
j might be called a hollow or inside rack, resembUng, in 
fact, two rack^ with their teeth placed opposite, so as to 
form parallel hues ; the pinion working between them, 
. and of course catching only on one side, and being fixed 
■0 as to play up and down, aa in the case of Baker's 
machine, for the purpose of taking each sidi: of tbe rack 

One of the most perfect mangles of this description 
which has been presented to tlie pubUc, is manufactured 
by Christie and Co. of Sheffield, and of which the 
annexed cut is an accurate delineation. This mangle, 
which, with the exception of the bed, tbe under boards 
of the box, and the rollers, is made entirely of cast and 
wrought iron, is said to he cheaper; and it is certainly 
much more than it would be if, with the exception of 
the machinery, it were constructed of wood so stout aa 



o tkSbrd a dmilsr degree of subBtaudality. AAA, ihs 
f frame of cast iron, wiib cross pit(x and bridges, B B, tc 




I BOpport the handle ; C, the cast-iron box, filled wA 

[ Urge stones or gravel to give it weight; D, the radi, 

I which is made to move up and down at each end ia 

L projecting grooved or slit pieces, as represented at i, 

I and attached to vertical plates, FF, rising from the txK 

I This raclt is a stout metal bar, with a row of pegs along 

I the middle of one side ; and parallel with the line of 

P fllese pegs projects a deepflanch or margin, intended W 

I confine a pinion lo its hold upon the pins while bv ' 

I versing the raclc, or rather while moving the rack back- I 

ft wards and forwards by acting succesBivdy on each side rf 

'lesetiesof pins. As tile front of the rack is not shown 

Kin the foregoing engraving, and as the manner in nhidi 

'; balanced so as to ]iroduce a vertical and recipto- 

ig motion through its entire lenglli, when the pinion 

passes from side to side, is curious, the foUowing figure 

will be useful to explain tliis contrivance. It will be 

seen at once, on an inspection of the cut, how, in con- 

t Kquenee of the rack being attached by each end to (he 



nnneeted levers, &nd counterpoised by the weights in- 
ifde the muigle box, the pinioa can traverse, in the 
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•lireclion of the dots and the arrows, the row of peg« 
■long the middle. It will be obvious, that when, by 
"*e progression of the rack from the right hand to the 
*ft: in the figure, the pinion passes round the endmoat 
P^e, the rack wiU be lifted up, the weights in the box 
'•'ill rinli, and the course of the pinion will be along the 
**>lder side of the rack, until, on arriving at the last pin 
** the opposite end, the rack will again sink, the coun- 
**J^oise rise to its present position, and the motion of 
**le box be thus reversed, with every alternation of the 
*«.cfc. To return to the former cut: — 

G is the handle, and H the fly wheel fixed on the 
'>pposite end of the axle, adjoining the centre of the 
Qy wheel, which, acting upon a circle of cogs in the 
Qead I, gives revoludon to the pinion which carries the 
*»cb, and the upper part of which is seen in the figure ; 
K K are two iron prongs, either of which, on being 
turned down, as that to the left is represented, hft up 
and sustain the end of the mangle box when the rollers 
are to be taken out ; L L the rollers, upon which the 
articles to be mangled are wrapped. 






So much advantage has been found to accrae iVon) ci 
ting tile hay, Blraw, &c.j given with bran and olhw 
hck to cattle, thBt whut are called chaff boxes, having 
a cutting knife somewhat amilar in size and shape B 
the blade of a scythe, havmg long been common in almOit 
every part of England, These chaiF knives are gene- 
rally manufactured by the ecythe makera throughout tb( 
country : they are Rxed for working at the end of ■ 
long box or trough m.ounted on lega, and conlalhing 
the straw or other material to be cut. The lower end 
of the knife being attached to a sort of treadle, 
workman, in makiisg each cut upon the straw, ass 
the descent of the blB.de by bearing upon the treadle 
with Ilia fool. The slraw, which is kept compact ID 
the boK by means of a weighted hoard lying upon it, is 
advanced so as to fall under the action of the knife bj 
means of a fork attached with strings to the fore end rf 
the boTC, and managed with the left hand. Mr. Brabyi | 
of Lambeth, manufactured these machines on an ini' 
proved principle, by placing acroES the trough, over Ibe 
pressing board, a roller, upon which the strings front' 
the fork were made to wind ; anil, by means of ratchet 
wheel and a click connected with the treadle, the straw 
was made to advance after every stroke without other 
assistance, thus leaving the labourer the additional powv a 
of using the kuife with both hands. 

Although this old-fashioned "straw chopper," is it 1 
is called, JR still every where in use among cattle-keepers J 
of the poorer sort, it has long been iuperseded, i ' 
more competent class, by machines in which kn 
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made to a< 
raachines there is nt 
Beveral parts, though 
principle with one o 



273 

ilh rotalory motioti. Of these 
considerable variety as to their 
general they agree in the main 
other of the following contri- 

the 



g. ou. represents a chaff cutler in common use, 

: of which, with the exception of the box and i.t,. 

' iron, and therefore very substantial and duT' 




e the frame or support, and B the fly wheel, 

Ibolh of massy cast iron ; C C are handles by which 

n is communicated to the machine ; upon the axle 

f anying the fly wheel, and to which these handles are 

^ittached, and between the upper ends of the support, 

re fixed two stout iron wheels, D, to the inside rima 

■"fBt which are fastened, at equal distances, four knifes; 

K knives are placed obliquely to the axle above men- 

''iiioDed, BO aa to operate with a sort of draw cut upon 

j^ matter presented at the end of he bo and at the 

■ "iMine time to follow each othe n u h qui k u cession 

il their effect Is almost un nterrupted one knife be- 

[iDiiing to cut at its advanced par nea ly at the mo- 
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ment the preceding one has eorapleted its opraation. 
Connected with the main axle b; means of a pinion, ie 
the cog wheel E, to which is attached a grooved roller 
worlting underneath the feeding box F, and auEwerable 
to this, on the upper part, another roller represented by 
G ; between these rollers the straw, or whatever sub- 
stance it is intended to mince, is stowl3t drawn, and its 
extremity just protruded beyond the end of the box, eo 
as lo coine under the operation of the knives. This 
machine has very great power, in consequence of the 
weight and size of the fly wheel, and the placing of the 
knivea so near to its centre of motion, together nitb 
their oblique position. 

Another machine, for which Mr. M'Dougall had a 
patent, and nhich divides public patronage with that 
above described, is constructed by fixing knives to two 
or more of the spokes of the fly-wheel ; the wheel itself 
being placed at the end of the feeiling box, so as to form 
B right angle therewith. The annexed representatioii of 
the fly wheel, with its accompanying knlvea — which 
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'M'Dougall's machine are three, and bent ao as to 
pve obliquily to the cut — will enable the reader to 
form s pretty correct idei of the contrivance. The straw 
is 'ailvancei! to receive die operation of the knil'e, by 
piBsing between fluted rollers, as in the former deecrip- 
tion. Asj however, these rollers are placed at right 
uigles with the axle of the fly wheel, the connection U 
efibcted either by means of an endless screw upon the 
axle, the worm of which takes into fitting cogs, or by 
the ingenious application of a spiral groove, which, in n 
great degree, gels rid of the friction occasioned by the 
working of the screw. 



Corn and Grass Cutting Machines. 
We now come to a description of cutting machines, of 
which but very little is at present known in practice, 
thoughjitappears, that considerable attentionisiiow being 
paid to the subject. A machine that will efficiently repre- 
sent hand-labour in the harvest-field would be a great 
boon to the farmer, as in all field operations, despatch, in 
such a climate as ours, is a matter of great importance; 
and the last process of maturation is so rapid, that it 
rarely happens that a farmer can obtain strength enough 
to cut all his crops at the precise time he would desire, 
without taking ii from oilier operations which are perhaps 
of equal importance, especially in a changeable season. 
These machines, however, are not new. Some fifty years 
ago a reaping machine was invented by a Mr. Boyce, for 
which a patent was granted. It appears to have been a 
frame carried on two wheels fixed on a centre asle ; this 
asle revolving with the wheels gave motion, by means of 
a pair of bevilled wheels, to a vertical axis projecting 6e- 
Jbre the carrying wheels, to the bottom of which scythes 
were fastened ; these, revolving at a rapid rate, cut 
down the opposing corn ; but no arrangement seems to 
hare been made for collecting it or laying it in swathes. 
Another machine, by a Mr. Plucknett, next appeared. 
This had a circular steel-plate or disc, witli a saw-edge. 



which was driven in 
sidered to d(i better work. Mr. Gladstone, of Castle 
Vauglas, Kirkcudbright, shortly afiertiards introduced 
some improTements in thcarrangementBof the machine, 
in the Eliape of a circular table with stout wooden leeth, 
notched below all round, which was fixed immediatdf 
over the cutter and parallel to it. This circolir rake 
held up the com gainst the cutling-kaife, aud then col- 
lected it, and laid it on the ground between the wheels 
in two parallel lines. A small wooden wheel was at- 
tached at the back part of the cutting-knife, with which 
it was in contact ; this waa covered with emery, aud thus 
always kept the edge sharp. The next attempt was 
upon quiw a different principle; as in ibis machine, in- 
vented by Mr. Salmon, of Wobum, Bedfordshire, the 
corn was cut by means of shears, with an arrangement 
attached for collecting the com and laying it down in 
rows. About thla time the attention of Mr. Smith, of 
Deanston, was called to the subject, and the result wu 
shortly seen in the shape of a machine, which he tried 
for the first time in the harvest of 181 1. This was on 
a small scale. The succeeding harvests enabled him to 
notice and to remedy some of its defects, by which he 
Wat induced to have one constructed on a larger scale, 
which was practically used on his farm. This machine 
consisted of an axle and two carrying- wheels, in front 
of which was suspended a hollov drum or cylinder, to 
which a rapid rotatory movement was communicated 
when the machine was in motion. The lower edge Df t 
the drum was armed with a circular cut ting, knife, and 
the cut corn was laid in a row on either side of the 
machine. Behind the axle was fixed a pole, to which 
the horses were attached, the machine being pushed for- 
ward by them through the standing corn. About a 
Scotch acre (five roods) an hour was cut by this ma- 
chine. In the Highland Society's Journal is an accoont 
of a more recent machine, the invention of Mr. Patrick 
Bell, and which was tried at Cowrie in I63J)- ThewoA 
done was conHidered ijuite satisfactory : wheat, beani) 



1 oatB are said to have beeo cut dowQ on uneven 
ground at the rate of one acre per hour. 

We have been thus particular in noting the machines 
that have been already before the public, us most of tboee 
■eem to be merely modifications of the eame conBtruc- 
tion. In another machine hefore the public we see 
■R arrangement similar to that of Mr. Boyce, motion 
beiug communicated from the carrying- wheels to a centre 
■sia, to which two scythes, like knives, are attached. 
Like the original, also, no arrangement is made for lay- 
ing np the cut com ; we have the cutting -knives of a 
different shape, and four in number ; they are attached 
to arms to which a rotary movement is communicated, 
and have an ingenioos contrivance far keeping their 
cutting surfaces always to the standing com. In thia 
ntchine, however, a portion of the frame (which i« 
triangular), with a wheel travelling in front, precedes 
the cutting-knives, and thus would appear likely to im- 
pede the machine by pressing down the corn in front of 
the GutttDg-knives. 

CTuihing Machines. 

Machines for crushing oil-cake, corn, beans, and lin- 
Med, are now in general use in most farm establiGh- 
inentB. There are many very excellent ones for either 
purpose. Those for oil-cake require great strength, and 
are usually made with two parallel rollers, armed with 
spikes or teeth of a pyramidal (cams) or curved form, 
fixed in a strong frame, set in motion by means of cogged 
wheels and a fly or driving wheel, to which the handle 
is attached. The distance hetween the rollere can be 
r^ulated so that the cake may be crushed either for 
aheep or cattle. Crushers of this description are made 
by lUuEom, Wedlake, Barrett, Garrett, and Hornsby. 

The crushers for grain and linseed are somewhat dif* 
fercnt, the rollers being either fluleil or quite plain ; for 
beans they are generally fluted. They vary in form, 
■nd also in the method of regulating the rollers. In tome, 
also, we find only one roller working against either one 
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ir two fixed platee in front or behind, which are grooved 

ir fluted like the roller. The advantages resulting fm m ^ 
he use of these machines, in the preparaiioD of artiflciatB^B 
food for cattle, are of great imponance, as not only doe^^^ 

the fiMxl afford greater nauri»:hroent, owing to its di 

vided state and more asEimilable condition, but tb^^^ac 
crushed state of the grain prevents gerraination, ahouliE:^ 
any of it become mixed with the litter either bj acciden*^ ^at 
r by the excretions of the non-niminating animals -^^s, 
which is loo often seen when the whole grain ii ' 
There are also some machines of a similar charac 
crushing Gone, and thus rendering it fit for cftttle-foo< 
These are well worthy of notice a& materially conducing 

] the use of an indigenous plant, growing luxuriant! 4 

n soils which otherwise would be entirely unproducti'^b 
and yet containing in itself matter of a highly-n 
tioua character, and, when prepared by these n 
readily eaten by sheep and catde. 



Cotton Madiinery, 
The applications of metal manufacture to machines S 
weaving rei^ui re that some notice of such machines shoo 
have a place in this treatise. Much of the m 
lowing is obtained from the informslion collecteil by cKe 
reviser of the present work for one of his comptlatioiM 
connected with the Great Exhibition. In every mode 
of spinning, whether the malerial be cotton, flax, or 
wool, the olijects to be accomplished are to atraigkten 
and draw oat llie hose fibres in a regulur and atn- 
tinuou$ line, and, after reducing them to the requisite 
conlinuily, to ticiet them into threads. Previously to 
the operation of spinning, the cotton is submitted to 
s process called carding, which was formerly efTected 
by hand with single cardi (combs); they were after- 
wards made double, but still it waa a work per. 
formed by hand, and the cotton was stripped off the J 
cards in loose rolls, called cardings or stivers 
the only difference between the sliven produced by ihel 
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Vld etrds. and Ibose by the preiient carding-engine, 
if, thai the former were in lengths of only a few iocbea, 
-while the latter aie io lengths of aorne hundred yani*. 
The stiver thus produced hu to be rendered cDnaiiler- 
■bly more firm before the cotton can be actually tub- 
milted to the process of spinning; and tliis is now ge- 
nerally effected by two or more pairs of rollers placed 
llorixon tally, the upper and lower roller in each pair re- 
volving in contact The sliver l>eing put bctneen the 
fint pair of rollers, is, by their revolution, drawn 
through and compressed ; it is then caught by the se- 
cond pair of rollers, placed immediately in front, which 
Krolve with three, four, or more times the velocity of 
tile Drst pair, and which accordingly lengthen the sliver, 
ind reduce its sectional area in the same propor''on. 
The sliver in some modern machines is still passed 
through other rollers acting precisely on the same prin- 
ciple, and u at length, when properly extended and com- 
|iressed, attached to a npindle and fg, the rapid revolu- 
tioDs of which twist it into a threud, and at the same time 
wind it upon a M6in. In order that these rollers may take 
■ proper hold of the cotton to ut^e It forward, the lower 
jtoUer is fluted and the upper one covered with leather. 
Little more than 70 years since every thread used in 
die manufacture of cotton, aooi, viorated, and flax, 
tltrovj/heul the world, was spun singly by the finger* of 
lie tpintieri, with the aid of that classical instrument 
tlie domestic spianing-viheil. In 1764, an eight-handed 
apinster sprung from the genius «f Hargreaves, and the 
"Jenny," with still increasing powers, made its way 
into common use in spite of all opposition. Two years 
afterwards the more wonderful invention of Arkwright 
claimed yet higher admiration, be founded on principle* 
«f more extensive application. Five years later, 1774, 
the happy thought of combining the principles of these 
two inventions to produce a third, struck the mind of 
Cromplon, who, by a jierfectly original 
«£fected the union. From 20 spindles I 
was brought, by more finished mechanism, 
I IDO spindles, and thus to exercise a Bria 



machine 
admit of 
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Kelly, of LaD^k, reiinijutshed the taibome method of 

turning ihe machine by hand, and yoked it to die 

Btjength oi' a branch of the rapid Clyde. Walt, villi 

e subtler and mare potent agency of iteam, mOTed u 

Dn arm, that never Blackened or tired, which "hitll 

■ lound thouEaiids of B^itidles in a single room. FiniU^j 
conBummate the wonder, Roberts dismissed the spin- 
', and leaves the machine to its own infallible gui^ 

I nee; ao that now-a-da.ya, Rince 1834', several thDuaanil 
I apindlea may be seen in a single room, revolving with 
inconceivable rapidity, with no hand to urge their pro* 
great or to guide their operacianB, <lriwing out, twictiiig, 
and windinj; up as many thousand threads, with nn&il' 
iug precision, indefatigable patience, and strength— a 
scene as magical to the eye that is not familiarised to ii, 
as the effects have b«en marvellous in augmendr^ 
weal til and population. 

By the carding-machine, the fibres are comiti onl 

and laid parallel to each other, and the fieece is ivim- 

VffTEiifd into a sliver. Thia stage of the process shows 

■ d)e cotton in a very beautiful farm. A bar, the diiffet, 
B ■Dine four feet long, with combing motion works on tlw 
KiBorface of the combing oi carding cyliniler, which pre- 
vKiitB the soft fleecy down to an edge of hair-like teeth, 

' \ leather along the front of the dofler. TheM 
I teeth touch the down £0 lightly as only just to raise it 
I off tlie cylinder, and leave it hanging, like a gossaron' 
\ curtain, in the air. A rude breath would have been 

enough to tear the woven veil. At starting, the al> 
ft tendant gathers the whnle breadth of four feel, and with 
■A light hand draws it through a small hole, behind which 
l.aie rollers that capture it, and continue to wind itupts 
K&at as it is generated. The beautiful delicacy of the 
f tnnspareut veil, and its slow lifelike motion, with the 

elegant curves which it takea as the rollers gather its 

full breadth within the narrow tube, make this process 

delightfully interesting. 

The sliver is repeatedly draion and doubled in the 
I drswing-frame, to straighlen the fibres more perfectly, 

ind to equalise the grist. 



281 

he rovinp-frame by rollers and spindlfs produwB s 
le loDEe [bread, which the male or throstle Epins 

jam. To make the warp, the twist ia transferred 

copi to bobbins by the winding- machine, and froni 
JnB »t the warping-miil to a cylindrical beam. This 
1 being taken to the dresEing- machine, ibe warp is 
I, dressed, and wound upon the weaving-beam. The 
r w then placed in the power-loom, and the shutile 
; provided with cope of weft, the cloih ia woven. 
U qualities of cotton are not fit for rnidergoing this 
1 and undeviating or unyielding process ; but the 
! perfectly the qualities of cotton wool of different 
tba are understood, the more completely does the 
line-maker adapt it to working up every variety of 
ily. Hence, as the manufacture hae advanced, the 
ess of preparation has been subdivided more and 
:, and the complication of it apparently increased, 
gh really the process has been siraplitied and im- 
ed — brought, in ihort, more nearly to embrace the 
)Ie function of physical and intelligent operators. 
: it impossible, without drawings, to describe ma- 
ery. ^V'e cannot, however, end this notice of cotton 
ufacture without calling most especial attention to 
" self-acting mule." The mule is the combination 
he inventions of Hargreaves and Arkwright, by 
npton. The mule receives the thread from the 
ig bobbins, and passes it through rollers to draw it, 
instead of receiving the thread when spun on hob- 
, it is built in cops on spindles. Besides these cha- 
rristics, the mule stretches as well as spina the 
id, after a certain quantity has been delivered from 
roving bobbin through the drawing rollers. To 
t this, the carriage which carries the cops runs 
wards and forwards on grooved wheels, on sn edge 

the distance traversed being about 4^ ft, and when 
It three feet of the drawn rovinghaa been delivered, 
ielivery is stopped, and the remaining 18 inches of 
on of the carriage is employed in stretching the 
id, which by this meoiia is obtained much finer 

by any other machine as yet invented. 



Mules are either li Knd-niuleB or self-acting. Tlw 
head-stock or mechanism of the self-action of the ttl- 
riage is one of the most remarkable esamples of mechi- 
ntcal contrivance in llie whole range of manufactnrin; 
machinery, When we consider the delicacy of llw 
motions which it has to transmit, the precision in respect 
of lime with which a variety of motions hare to b^ 
and end, so as to spin the gossamer threads which it 
draws itnJ twists, the genius of the man who endowed 
wheels, pinions, bantis, and levers, with the proportiom 
that paitake of and communicate motions reeemUiiy 
and even excelling those communicated by skilled huidi, 
we cannot fail to wonder. The name of Roberts it in- 
separable from the headstock of the mule. Manj Mid 
some important imprOTemente have been made on Es- 
berts' tirst headstocks ; but the fundamental plan utd 
principles of its arrangement continue the same. 

The first mechanical process to which the dressd 
flax is submitted is heckling, after it has been submitlcd 
to the scutching. A ecutching-machine, to which we 
call attention as novel and very important, seeing thalit 
accomplishes the process in about one-seventh of ibB 
time taken to perform it manually : as much csn br 
done in a day with iheEe machines of Messrs. Flumms 
as in a week with the ordinary haod-scutcheit. 

From the scutcher the flax is put through the heck- 
ling process — a process analogous to combing in wooQen 
and worsted manufactures, and to cariling in the cotton 
manufacture; the object of it being to straighten the 
fibres, and to lay them parallel to each other. Much 
skill and ingenuity ha.s been expended in the cod- 
Irivancei for perfecting these important machines. The 
nattire of the operation is simple in itself; but it it 
complicated by the nature of the material to be operated 
upon, and was, up to a recent period, done entirely by 
manual labour. The scutched Bax fibre submitted to 
this process separates the line or long fibres from the 
r loose short fibre, of a weak staple and of no 
Talue for making ihreadL The machine being unjield- 
r undeviating in its operations, would destroy a 
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'pMt qmntily of the best fibre nnlesg niiny nice ar- 
lUgemenu had been concrived lo eficFCI llie pntcest so 
.gttdually, ttial ibe amount of fibre broken aiiit torn by 
Ibe machine is now m'uch les» thui was the case when 
done by band. 
The lint, nx>m (be heckling proceEs, is put into ifae 
,irawing-machinB, where it ii formed into iliver: Jn 
inachineB the heckled line is spread on an enJIna 
ib, which slowly and gradually presents it to a pair of 
ni revolving in contact with each other. From the 
iBrat pair of rollers the flax passes to a »econd pair of 
•ollere, which revolve at some 40 or 50 times the speed 
nf the firal pair of rollera, and which, therefore, draw it 
■nit to 40 or 50 times the original length of the series 
jef " stricks" laid on the endless web. Between these 
|two rollers, however, there comes a concatenation of 
'plls, or iron-toothed combs, through which the fibres 
iBTe drawn so thai their parallelism is maintained ; ami 
tin order that this may be done without tearing or break- 

i'ingthe line, these gills advance dowly, moving aa it 
Were in an endless band. The action of these gills is ana- 
logous to the intelligent use of a comb applied to " un- 
Itempt hair," by one desirouB to comb It out smoothly 
without pain to the patient, or destruction of the hair. 
L This process is repeated several times. The sliveri 
lare combined with each other, so as to equalize the dis- 
Ltiibution of the stronger and more delicate lilaments. 
I The slivers tram the drawing-frames are fit lo under- 
go the first process of spinning, called 

Bming. — The roving- machine for flax is analogous 
In its functions, and similar in its conslniction to the 
machine in the cotton process, and need not, 
be further described here. IJy e 
Sovings, the line is at last spun on the 
S^jming-frame — into a descriptio 




SUk Winding M'adiinn, 
The itale of the raw silk is in respect of gummineM 
Kh, that, in winding it on to bobbioB, a traTerung 
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motion is given to the glass guides, ii 

ailk-lhread in such a spiral form as : 

two threads touching each other for 

short length. The mechaniam ofthii 

nealh the frame, but is exc«ediiigl]( 

winding bobbins the ailk is put thro: 

machine, i. e., it is wound on to a second 

but in passing from the one to the otlier it goes between 

Bteel kni/e-edges, which strip off all impurities and de- 

stroy inequaliljes. 

The quality of the ailk libre has much influence on 
the degree of success of the cleansing process, or, more 
correctly speaking, it is only the better qualities of raw 
ailk that can be subjected lo this process of cleaning ad- 
Tttniageouily. Bengals and the coarser qualities are 
difficult to treat on these machines. From the clean- 
ing, the silk is put on to the 

Doubling-Jrame, where two or three or more threadi 
are laid together prior to throwing or organising. This 
machine is variously constructed, but the essential con- 
ditionB it has to fullil are — first, that the silk may pan 
ofi* easily, and without entangling, from the delivering 
bobbina taken from the cleaiJng-frsine ; second, that a 
small and equal degree of tension be applied to all the 
threads as they pass from the dehvering bobbins to the 
receiving one, so that the compound threads may be 
perfectly even ; and third, that the receiving bobbins, 
cease to revolve as soon as any one of the component 
threads happens to break, as without such contrivance 
a thread would be produced of variable thickness, from 
Ae casual omission of one or more of the component 
threads. The contrivances for accomplishing these ob- 
jects will be understood only by aa inspection of the 
doubling-frames in motion. 

The bobbings being thus filled with compound 
threads, they pass to the 

Tteisting or Throwing Machine, which spina the nlk 
into threads. 
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Woolien. 



From the esrliest period of these mannfacturea to 
the latter end of the last cetitDry, very few, if any, 
mechanical improvements had taken place. The only 
diange where any took plare, being in the increased 
skill and dexterity of the operator, and in a choice of 
materials better suited for particular manufactures. The 
cmling and spinning wool for cloth ; the combing and 
spinning for worsted yarn, as also the processes of dying 
and dressing cloth, in the early part of the reign of 
Geoi^ III., were effected by the same means as in the 
time of Edward ITi., which were also in all probability 
similar to those of more ancient times. 

[n a manufacture which had for ao many centuries 
continued unimproved, it did not appear possible to the 
manufacturer that any great change for the better could 
be made. The " practical men," as a certain large class 
delight to call themselves, were content to believe their 
process was perfect. But other brains were at work; 
and, as is very often the case, inventions were made by 
strangers to the woollen trade, which overthrew the 
preconceived notions of the " practical men," and which 
wonderfully improved every part of the woollen manu- 
ftcture. The inventions of Hargreaves and Arkwright 
were immediately applied to wool. In 1780 the first 
spinning-jenny for woollen yam was erected, and its 
!se became very general in three years afterwards. 

For some time considerable difficulty was experienced 
n clearing the wool from the carders in the carding 
machinery, and a slight change in the form of the ma* 
dtine was found necessary to prepare the wool for the 
dubbing bills. 

Fbof.— The raw wool, as it comes from the "wool- 
stapler," is put througli a machine called a "devil," 
where it is opened and cleaned, in a manner analogous 
to cotton in the willow. 

By the scribbling machine and carding machine the 
wool is prepared so as to be suitable for being made into 
"' slubbingB," analogous to cotton and flax rovings, and 
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I need not here r^te«t 
them. 

Fulling, mUling, felttcg, dres^g, and shearing, are I 
the "ptocenu which woollen cloth has to undergo in ad- 1 
djtion ID ihe cloths in:ide of (lax, cotton, and sUlc. J 

The Worsted Manu/aclure is a particular and verj 
extensive branch of the woollen manufactuie. Tbc 
principal difference is, ihal, in what is commonly called 
woollen cloths, a nap or pile is raised so as to hide the 
threads of which it ie composed ; whereas, in fforiteil 
stuiFs, there being no pile, the threads are exposed. In 
the former also, the shorter wool is employed, anii ll« 
larger fibres broken down by the "devil" and cuJii^ 
machine, whereas, in the worsted trade, long wpolt tw | 
preferred and the shorter fibres rejected. 

In reference to this trade, an important n 
has been invented by Donisthorpe. This inachine,b 
most ingoniona arrangeiiient, separates the longfromjl 
short fibre. The precision with which it acts, the pf 
muiner in which it operates, cannot fall to deh^lfl 
observer, 

Wool-coDibing was long done entirely by hand ; b 
as early as 1790, Mr. Carlwright aitempted I 
wool-combing machinery. This machinery has been 
gradually perfected ; and the double wool-combing ma- 
chine of Donisthorpe eeems to leave little to be desired. 

Weaving. 

By the processes we have described, the raw materiil 
of textile fabrics has been brought to the state of yarn 
or thread, It remains to cah attention to the processes 
by which these threads are converted into cloth or other 
wmen fabrics. 

In all cases, the thread spun differs in its quahties — 
as regards the hardness or amount of twist — according 
as it is intended to compoee the longitudinal threads or 
foarp of the cloth, or the transyerse threads or wf^ of 
the cloth. The reason for the greater strength given to 
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"S wsrp ia, ihat in the process of weaving it is subject 
"' ttrnch more wear and [ear than the weft — the pro- 
•ets of weaving tending, in fact, to consolidate tlie weft 

'9 baating one thread up against tiie other. 

Tte Warping Mid. — In the process of the cotton 
"•tnufaeture, before the yarn comes to the warping- 
"Jacbincj it is wound from the cop on to hobbins about 
'oiir inches long, and about three inches diameter : 
ttiese bobbins of yarn are then talfcn to the warping- 
^aehine, for the purjiose of the threads being laid 
evilly parallel to each other, (o make (hem into a 
oeamed warp, and to faciUtate the arrangement of thero 
*fter being siied and placed in the healds or " heddles" 
Of the loom in weaving. In the old system of preparing 
tlie yarn, before its being placed in the loom, a cumbrouB 
tnachtne, called the warping-mi!I, was used instead of 
thia improved machine of Mr. Kenworthy's, which warp- 
iug-mill waa worked bj hand. After the jam had 
liecn made into a balled warp it was then taken to the 
old kind of sizing- machine, which soaked the yarn into 
the warm size, then dried it, then sqiteezed it between 
iron rollers, and next it was reballed. The warp was 
then taken from this machine to a machine for winding 
it on a j-oller-beam, after which it was taken to the 
looniing-frame, and next to the loom to be woven into 
doth. But now, by the connection of Mr. Kenworthy's 
warping- machine with the siziug-machine of Messrs. 
Hornby and Kenworthy, the process is made much 
shorter and more simple, and is withal systematic aod 
mechanical. 

The bobbins containing yarn are placed in a wooden 
frame called a " creel," so that tlley will revolve ; the 
threads are then passed through a "wraithc" on to a 
roller-beam. The " wraiihe" is for the purpose of keep. 
ing the threails separate and uniformly in the order in 
which they are intended to be wound off (after having 
puied through the size) on to the weaver's yam-beam. 
In this machine is a beautiful adaptation of mechaniim, 
by which the yarn may be backed off tlie beam, if by 
chance any broken thread has escaped the eye of the 



operative ami got on tlie bemn. This motion conoali 

of a Bcries ofsmiill cjlindricid rods, so turaiiged thitlhB 

threads of yarn pass under them ; and supposing DOU 

I of the threads to break during the process, the besiil 

■ would get filled without an; necessity for ctUing tilii 

■ invention into acrion, Bi>t it so happens that brrali- 
r ages often do oceur, and, as the machine works U 1 

rather quick speed, ihose dissevered threads get on W 
the beam before the operative has sufficient time to tt^ 
the machine. The machine is provided with two kB 
of driving pulleys, one pair at each end of the drinng- 
' shaft: that pair which drive the baclung-off motion 
I work one-half the speed ihe others do. The leilhem 
I itraps or bands which connect these pulleys with ibt 
I main shaft of the factory are so arranged by the OW 
I (that which drives the hacking- off motion) being crossed 
I and the other being open, that the motion of the n*- 
I ehine can be reversed whenever the threads are brokea; 
I the operative, therefore, effects the stoppage of ihe ni»- 
I chine by simply passing the open strap off the fut 
I pulley to one revolving loosely on the shaft ; he thm 
I reverses the motion by passing the crossed strap off I 
m loosely revolving pulley on to tie fast pulley, thereby 
I taming back or backing off the threads from the beun. 
I The series of cylindrical rollers then perform their office 

■ fay moving down slots made in the framing of the ini- 
I chine, in their progress bearing down with them the 
[ threads backed off the beam, until the severed ihrewl i» 
I discovered and united, when the operative sets on tlie 
' machine as before the breaking took place, and the cyhD- 

drical rollers return to their former position. After the 
beitm is filled by this machine, it is placed, along witll 
five others, in the improved sizing-machine. These 
beams are placed in bearings so that they will revolve 
St the left end of the machine, and weights are placed 
upon their pivots, so that they are kept in their places; 
the six threads of yam are then passed through an 
ordinary comb-bar or " wraithe," and thus divided equally 
I until passed through the healds, which, in this machine, 
Ure aituftled at the kft end, far the purpose of efiecting 
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ibe cross slieil, and thereby taking tile " lease " pre- 
fiouely to the yarns being eubniitted to the bizing pro- 
teSB. The " lipase " now leing lakot), and the cross 
Mud or threads being introduced for the jiurpose of 
I "Jooming," or drawing in of the -weaver's beam, the 
threads of yarn are passed over a " wraithe " or comb- 
™rj formed by s row of teeth or pins of intervening 
■paces, for the purpose of laying the threads in paralld 
'''eadthB side by side, and forming each division or band 
'*f threads (of any required number) into separate and 
^Btinct tapes or sheets (of any desired width), each 
^^ccad being laid parallel side by side, and thtis in 
^■teral contact, the " wraithe " or comb-bar being al- 
^'Wed to vibrate or oscillate freely as the threads pro- 
'"'oed. The eoutinuons threads being thus made or 
■^paratcd into breadths or bands, are now passed over a 
*'**iKincting roller, and immersed into the trough con- 
fining the sizing material, which is here kept in a 
"'dted state by steam passing through a pipe into the 
••^ugh, and thus boiled into the warp-threadB as they 
^ess through it and under the adjustable tension roller, 
*Which can be adjusted to any required degree of tension 
^» pleasure, or can be r^sed up, when necessary, entirely 
*»lit of the trough by means of a winch, worm, and 
^«ck, with which the pinions of the rollers are connected, 
T'he threads are then passed forward through a pair of 
'fcqueeiing rollers, and again similarly immersed in the 
Inmgh containing the size, to finish the yam ; from 
whence they are passed around the drying cyhnder, also 
lested by steam, and now assume the form of tapes or 
lunds, the Billing material, by its slighUy adhesive pro- 
perties, causing the threads thus to adhere slightly to- 
gether, and thus proceed in a tape-like form, being of 
course much stronger, more regular and even, and less 
likely to be broken or disarranged than in the old mode 
of sizing. A circular revolving brush is placed over the 
threads as they proceed over the drying cyUnders, for the 
purpose of dressing or laying the fibres, and making the 
tapes or bands more compact and even. They now 



proceed iti a sized, dried, and finished stale, being coo- 
ducted by two rollera through a aimilir " wraiihe " m 
comb-bur, but of a much finer pitch, and bj pudnf 
through which the bands of threads are passed edgewuc, 
and again liimilarly divided bj the oscillating or lihn- 
tory action of the camb-bar, and laid over the CeBiioil 
roller at tjie right-hand end of the machine, in a proper 
state to be received and wound upon the narp-beim, 
ready for the operation of drawing in, after which open- 
tioQ it is taken to the loom and woven. 

An improved self-acting marking apparatus ia con- 
nected with this machiue. Upon the end of one of the 
revolving guide-rollers of the machine, a small norm 
works into a wheel on the end of a shaft, at the re'ust 
end of which is a little mitre wheel driving a Mtrc- 
sponding wheel upon another shaft, whieh caniei ^t iti 
other end a revolving marker, which marker altenulelf 
dips into a box of colotir, and marking tile warp direidi 
therewith as it revolves, it thus marks out anj deHred 
length of warp for the pieces of clolh intended la be 
woven, and allowing the warp-beams to contain Kcn- 
rate lengths without waste in the looming. The com- | 
bination, therefore, of the division of the threads inbi 
bands, the arrangement of the " heolds " for obtunit^ 
the eroEs shed in taking the "lease" previous ladtesun; 
or sizing, the new forms of "waitheB"or comb-bin, 
and the self-acting marker, with the improved con- 
Etruction of the mechanism employed, constitutea U 
important improvement, and is of great benefit in ihs 
preparation of yams for weaving. 

The warp in the state laEt described is received bj 
the ireaver. 

We cannot do more in this treatise than state that tile 
numerous power-looms now employed, the Jaquard 
looms, the machines for making the lieii/di or heddles, — 
for making reeds, for cutting cards, and for making 
other appendages to weaving machinery, — weaving in- 
deed in almost every fibre, — cotton, flax, silk, worsted, 
and wool, — are directly dependent upon (he ingenuity 
of our engineers in metal manufacture. We are Mffl. 
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■mined to relinqaUhgiTuig an wcMnt of Acmletjrof 
iKini* and loom mooDiiiigi, wUdi flw Jngiaiilty *d o» 
Duiufaclurers has iDtrodnccd for flw wieoi kind* of 
re«Ting. Any descriptioD of U^r peeolivilkB wobU 
QLceed the ealire limit of the pmcnt Tolmne. 

The power-loom is ooe of tbe nw«t mnajlLaUc m»- 
lunea of the age we live in. 

. Mr. Hiiriion exhibited at the Great EahitntiOD ■ 
^wer-looni mule in 1798 or 1800, ilooi^ile of tlie 
Boat improTed loorni of tbe pnaenl date. How grtm 
ifae difference ! Vet tbe booour due to Hobert Milbr, 
Mho introduced poweT'loomi of the Mme conttniclim 
to this old loom in 1796, i* perhapi gmler than to thow 
irbo have produced tbe tmproTementi, bNanae hb wu 
Sie begianing. 

Tbe old machine cau be workeil to ailrantage u 60 
pieka per minute, requiring one perton to eacb loom, or 
lie peraoDs to six looma. Tbe new Uxku can be 
Iriven at 320 picki per minuur, and were to be aeen 
irorking at that speed in the Exhibition, and may he 
Inipected in all the best giower-loain milli in En^nil 
ynd Scotland. 

One perwn can attend two of thne, and in many 
inatancea three looma. 

An experienced operative of the niannfacnuing di»- 
tliet, woibing the modem loomi^ produces 36 pieces of 
|)rinting cloth, 25 incfaei wide, S9 yBrds long, and II 
rpicka per \ inch, in a week of 60 hours. The COEI of 
weaving each piece i« 5ffd. — less than 6rf. ! If the 

Ce clotb were woven on the old loom, one operative 
lid produce only four pieces, and at a CMt of 2». 9^. 

leach i or the weaver's wages in 1800 were as much as 
jia the entire value of the ctolh in the Manchester market 
,«t present. Wonderful mechanical result ! W^hat are 
I the moral results ? 

Rop»-making Maeliine. 
I Rope-malcingisanait of very ancient date. The Sbres 
.'Commonly employed for the purpose are hemp or S&s. 



The firet part of the process of rope-making ia tpi^^ 
ning the yBrns. This is done eilher by hand in t;~^ 
ro]ie-waik — familiar to all — or by machinery, ar-^j 
logoua to ihe flax-Epinning machinery already m^^.^ 
tioned. 

The next part of the process h warping the jafc-uj 
or arranging them so that they are stretched so a^ ^ 
be of uniform lengths when laid together, rnrn*- ^^ 
laid into utrande, and tlTanda are laid into ropes. 

The main points in the art of rope-making are ^ 
laying the fibres together with only that angle of hj, 
or amount of twist, as it is termed, which is necessan 
for greateet strength ; and the laying the yarns togefiw 
into strands, so as to insure the gresteil uniformity of 
strain on each yarn. That is, so as to insure tiir 
greatest uniformity in the length of the yarns composing 
the strands. 

Till the end of last century these points were vnj 
imperfectly attended to, and, consequently, only wrj 
inferior ropes were made. 

We can only allude to the efforts at improreniMit 
made by Sylvester, in 1783 ; by Cartwright, in 179!) 
by Fother^l, in 1793; by Balfour, in the sanieyetr, 
whose improvements nearly approiiched the root of the 
evil. BaJfour distinctly understood that before a rope 
is brought to its breaking strain, the strands compoeing 
it are much elongated, and their diamett^re reduced. 
Now, under any reduction of diameter, the outside Mil 
of yarns must slacken considerably, and can give there- 
fore little or no support to the internal yarns, which, 
from the comparatively great length of their lay, or 
smallnesE of their spiral, could elongate but little, ul 
must of couree break in succession from the centre out- 
wards. But Balfour's improvements only tended to 
alleviate these defects ; and the mode of operation wat 
so complex and laborious as to prevent its adoption. 

Capt. Joseph Huddatl patented, in 179S, "A new 
mode or art of making great cables and other cordage, 
BO as to attain a greater degree of strength therein, bj 



k more equal iliBtribution of Btrain upaa the yarns." 
BudJart's machinery, modified since originally patented, 
t still in very general use. it produces ropes of a very 
pod quality, though there are inherent imperfections, 
t requires the use of a rope-walk. 

Huildart's machinery went further than Balfour's tO' 
'arda regulating the lay of the yarns so as to insure 
quality of strain. Huddart perfected Balfour's next 
'recess hy giving to the mass of the yarns, thus formed 
aio strands, an additional twist, by which the strand 
'M shortened, and provision made for the effecls above 
lentioDed as resulting from a reduction of diameter on 
he rope being stretched. 

The first machine designed for rendering rope grounds 
V walks unnecessary, seems to have been that of W, 
jbipraan of Newcastle, in 1797. Chapman's second 
wient was for " laying, twisting, or making ropea and 
tnnds of ropes ; and for coiling up such ropes anil 
itrands of ropes during the process of making." This 
Mchine involved nearly all the principles to be aeeii 
a (he rope machinery now in use, which if seen at 
[ork, affords a clear insight into the usual process of 
Diking hemp ropes by machinery without " a walk." 
Che art of rope-making seems, however, to be still open 
B much improvement, if we start from the fundamental 
irinciplea above laid down. 

In the machinery generally, the yarn reels do not 
am on their own axis ; the yarns are, therefore, un~ 
visted aa they are formed into strands. The strands 
re laid into ropes, and the ropes are coiled away by the 
ombined motion of the machine. 

The specimens of ropes imported from Havre and 
louen, and from Katwyk, in Holland, are worthy of spe- 
ial study by those interested in the use of hemp ropes. 

Ropes are made white or. tarred. 

Plat ropea are made by sewing several round ropes 
^her, and have been much used for mining pur- 
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Ropes are made of all sizes, from fine cords^ U 
of twenty-tive inches in circumference ; but sii 
adoption of chain cables in the navy^ and of win 
in idmost all cases where strength and durability 
importance, the use of larger sizes of hemp ro] 
been very limited, and confined to the standing ri, 
of ships. 
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OntUi the invenljoii of the tteftm-eDgine, and the in. 
troductioti of that wonderful and complex vsriet; of 
machinery for spinning and weaving, which ha« alnioit 
every where followed the masterpiece of human in- 
genuilj, the lock used to be B|ioken of as exhibiting, in 
its most intricaie construction, the highest perfection of 
unithery. It would be difficult to point out the period 
when, in this country, the lock firat became known; and 
II the best means of securing property from unlawful 
IT violent access must always have engaged the atien- 
ion of those who held the patronage of the mechanic 
itts in their hands, it cannot be doubted hut that the 
fabrication of locks, more or less complex, would at 
least accompany, even if it did wot precede, in this 
country, the manufacture of arras. It does not, indeed, 
appear that any of our more early illuminated manu- 
■cripts contain the representations of locks, thougli keys 
■re sometimes found to occur of a form not differing 
greatly from those commonly in use. 
'■ Until within a late period, the general lock trade 
flourished almost exclusively at Wolverhampton; which 
place, in the more economical and leas curious articles, 
Still ahares die patronage of the country with fiinning- 
1 and London. This celebrity was acknowledged 
IT three centuries ago ; and Dr. Plott, in his History 
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of SuffbrilBliire, pardcularly notices it. " The gKiteit ' 
excellency of the blactsmitha' profeasioii that he cmld 
heai of in this county lay in thdr making locks for 
dooia, 'whereio the artiEans of WolverhamptoD set 
he preferred to all others; they making them in 
six, eight, or more in a fiuit, according as they ai 
spoke, in such a manner that the keys shall neither of 
[hem open each other's lock, yet one master-key «htll 
open them all. Hence, these locks being placet! upon 
separate doors, and the inferior keys kept by distinct 
servant?, though neither of ihcm can come at euli 
other's charge, yet the master can come at them ill. 
Moreover, die master, "by turning his key in any one of 
the servants' locks hut once extraordinary, can prerenl 
the servants themselves from coming at their charge, 
Neither shall the Gervant spoil his key or lock in making 
the attempt. Nay, they can so construct locks, tblt ■ 
master or mistress can tell how often it has been opwri 
or shut, even during a whole year together. The« 
locks they make either in brass or iron boxes, i 
riously pohshed, and the keys so finely wrought, U Ml 
to be exceeded." 

About four years ago, a very interesting diacourK wu 
delivered at one of the evening meetings of the Royal ! 
-Institution, by Mr.Ainger, on " the principle of semritif , 
in the various kinds of locks." According to an outliitf ' 
of this discourse, published in the Quarterly Joumat of 
Science, this gentleman considered the means of giving 
security to lodes to be of two sorts : the first eonsiatii^ 
in numerous obstacles, commonly called wards, placed 
in the direction of the passage of the key, and dierefoie 
requiring a peculiar form of bit to avoid them ; the 
second consisung in a number of impediments to tha 
motion of the )>olt, — these impediments being so con- 
trived, that their absolute and relative positions must be 
cnanged before the boll can be withdrawn. 

Means of the first c]asa are considered defective, be- 
a Burreptitioua instrument need not thread the 
s of the obstacles or wards: it escapes them by 
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Udng a. path on ihe ouuide of [hum, which ii unavoid. 
ably left for a passage for (lie extremity of the key ; 
complexity in the farm of the nardi does Dot, or but 
«ery alightly, iiicreaae the aecurity, when a picklock i) 
introduced ; neither does it getiieraliy add to the difficulty 
of imitating the key, because, in moKt keys of thia tart, 
nearly two thirds of the metal ia tuperfluoua, and re- 
qniree not to he copied. 

According to Mr. Aiiiger, means of the second son 
are (he moat ancient, having been known iu Egypt 
above 4000 years, aa was inferred by M. Denon, from 
•ome scnlpturea on the great temple at Kamac, repre- 
lentiitg locks similar to those now used i[i that country, 
in which means of that sort are employed. The boll 
and fixed part of the lock are each pierced with sny 
Bumbo' of holee, arranged in any chosen form, — those 
in the bolt and in the 6xed part coiudding when the 
bolt is locked. These holes are occupied by pins, wbidl 
are contained in the fixed part, and descend into the 
bolt, so as to prevent its motion till tliey are wholly 
removed into ihe fixed part. This is effeclnl by a key, 
having the same number and airangement of pegs, and 
of Bucfa length that they elevate the ends of the pini In 
the lock to t!ie place of motion between the bolt and 
the filed part. The key is introduced kletally through 
a long tube, at the end of which it acts vertically ui>ui) 
the pins, whose pobilion, therefore, it is difficult (o 



This principle of secority tvas not generally known 
in this country, or in Europe, till it waa re-liiventcd bv 
Mr. Barron, and applied by him in conjunction with 
wards to the security of a lock, for which be obtaliUMl 
a patent in 1774. The same principle wm •IWwwila 
adopted by Mr. Bramah, without tlie tiMatance of wariU 
or obstacles la the key ; but the mode of airplkalion WW 
rery different from the Egyptian. In tht laUM, dw 
security arose from the number and pwiilifm of iIm 
impediment! ; in Mr. Branub'a, ikcMt are diarAvvrsbU 
on inspection, and the •ecurity dfpviuU on lb* varlw* 



d^rees of tnocton which the seieral impedimeiits re- 
quire before the bolt can be moved. 

These gradual improvementa in the fabrication of 
lockh introduced a corresponding degree of atleation lo 
the art of picking, nbich would have been fatal to the 
reputation of the new locks, had it not been for the 
almoBt simultaneous invention of a very simple and 
cheap alteration, by which the required position of the 
impediments ia rendered undiacoverahle. 

It nas in or about the year 17S4, that (his new prin- 
ciple was introduced into the art of constructing iocki 
by Mr. Bmraah, of Piccadilly, — a name which has anb- 
Bequently become to identiiied with the mechaniMl 
improvements of our age, Mr, Bramah secured hi» 
invention by a patent ; and, in a sort of prefatory record 
attached to the specification, lie alludes to the principle) 
of the common locks in use, and then explaiui the 
theory of his own. The means previously adopted far 
the aecuiiCy of all locks are slated to have been, the 
inwriing or fixing, between the keyhole end the bolt, a 
grealer or lesa number of wheels or wards, which laid 
wheels or wards may be crossed or interwoven in such 
a manner as to render the communication between the 
keyhole and the holt as crooked and irregular as poc- 
rible, in order to prevent the holt from being moved by 
any counterfeit apphcation when the proper key is ab- 
sent ; the bit of which key is bo cut or shaped aa to 
form a complete tally with the interior machinery, and 
be thereby capable of producing the desired effect when 
applied for the purpose of moving the bolt. According 
to Mr. Bramah, the insufficiency of this method of ren. 
dering locks a perfect security ia as foCows ; viz. not- 
withstanding the arrangement of these wheels and wards 
may be so estensively diversified, yet they cannot by 
any means be sufficiently variable to answer the intended 
purpoee, owing to their being always left fixed in the 
lock. Their form and disposition can, in almost all 
cases, be easily obtained by impression ; so that, notwiih- 
I jMnding tliey may prevent ^e exercise of picklocks 




yet the making a Ekeleton or anrreptllioui key ia alwayi 
eitremelj praciicabte. And, beEiUes, Ihe varintioni ca- 
pable of being made in ihe disposition of mch wheels 
or warda, and iu the fonn of the key'a bit, are not Buf- 
ficient to produce the required number of locki, without 
Having large quantities exactly alike, and their keyi ca- 
pable of opening one another reciprocally; in conaequence 
of which they become a very imperfect Becnrity against 
violation, as any ill~dieposed person might, by furnish- 
ing bimealf with a number of «ld keys, be enabled to 
open almost all the common locks in the kingdom with 
as Uttle difficulty as if he had in bis possesEion the key 
bdonpng to each lock. 

To remedy these ottjectiona by the application of 
lome principle or method whereby the Buccees of pick- 
kcks, false keys, and all other counterfeit means of 
opening locks, mijjhl be infiDili]y prevented,' constitotes 
the claim of Mr. Bramah. In this discovery, the old 
comphcstion of wards and wheels is done away, and 
instead thereof, a greater or a less number of movable 
parts, Bucli as levers, slides, &c., are adapted so as to 
require each of them a separate and distinct change in 
their aituation and position before the bolt, anil other 
puis of the lock on which ita safety depends, can be 
Bet at liberty or moved. In the language of the inventor, 
" these said levers, sUders, or other movables, by the 
asaiatance of an elastic, gravitating, or other power, 
have the property of maintaining or restoring their given 
poBitioQ or situation after it may have been destroyed 
by any forcible application for that purpose. From 
this said property, the said levera, sliders, or other 
movables, are rendered capable of receiving (as it were) 
any impression or required change in their position or 
utiiation, correspondent lo the cause which produces 
aiich said change, and are siso thereby always restored 
to their former state or resting ritualion, when the said 
cause ia withdrawn, so that the opening of these locks 
is as difBcuIt as it would be to determine what kind of 
impreesion had been made in any fluid, when the cause 
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of lucli impression was whoUy unkuown ; or to deln- 
mine the separate magnitudes of any given number of 
iinequiil substances, without being permitted to see iliem; 
or to counterfeit the tally of a banker's check, wilhem 
baling either part in posseEBion." 

Mr. Bramnh proceeds ; — " The form of these levere, 
sliders, or other movables, and also the manner of 
fixing them in the lock, may be varied without end, 
without altering or losing any of the intended piopetna 
or ailvantages ; as the principal merits and efficacy of 
the invetitioo do no ways depend thereon, but entirely 
depend on the levers, sliders, &c. being so fixed or 
disposed as to prevent the bolt, or other parts of the lock 
on which its safety depends, from being moved, withoal 
the said levers, sliders, or other movables first re- 
ceiving, each of them, a separate and distinct change in 
their position or situadon, by a key or other contrivance 
for that purpose, which, being pushed against them io l 
progressive direction, without revolution, occasions them 
to change tbeir poeitions in a manner exacdy corre- 
spondent to the part of tlie key so appUed. And the 
said part, being formed with a number of irregular sur- 
faces, equal to the number of levers, sUders, &c. against 
which it ia pushed, causes them to move at different 
times and to different distances from their oiigintl 
situation. And this key, by having a stop or mark to 
determine the length of its pusli against the levera, 
shders, &c., puts a period to each of their motions, not- 
withstanding they are at liberty to move farther, bnt 
are prevented by Che resistance of a spring, gravity, or 
other power, always endeavouring to restore them to 
their original situation ^ so that the motion of each 
lever, &c. separately depends on the height or depth of 
the surface of the key against which it falls. Hence a 
perfect tally ia formed, similar to any impression made 
in a soft body by the forcible application of any harder 
one ; which hard body represents the essential part of 
the key, and may he of any determinate shape, formed 
I by rule or by accident; and the moving of tlie bolt, or 



either parts of the lock whereby it may be opened, en- 
"tirely depends on the positive motion of the levers, &c., 
"«s any one of them would, by being pushed the leait 
degree too much or too little, entirely prevent the bolt, 
&c. from being moved or set et hberty. And as tbe 
■whole of the said levers, sliders, &c. are restored to 
their resting situation when the key is withdrawn, by 
•the properties or powers above mentioned, the tally or 
impression is then totally destroyed, and, consequently, 
the opening of the lock is then left wholly dependent 
<At chance, whilst the said key is absent; as there is no 
rule vbatever, nor imagination fonnded on certainty, 
that raay, in the least degree, tend to assist in discovering 
the required position or situation of each or any of the 
fdd levers, sliders, or other movablea, whereby the 
form of the key necessary to the opening of the lock 
might be ascertained. 

" Now, admitting," continues the ingenious describer, 
" that no lock on this principle can be picked, or the 
form of the key obtained, their farther security then 
depends on the number of different keys that may be 
made without having any two of them alike; which 
number, I trust, will appear indeterminate from the 
following demonstration, viz.; — Let us suppose the num- 
ber of levers, sliders, or other movables, by which the 
lock is kept shut, to consist of twelve, all of which must 
receive a different and distinct change in their position 
or situation by the application of the key, and each of 
them likewise capable of receiving more or less than its 
due, either of which woiUd be BufHcient to prevent the 
intended effect : it remains, therefore, to estimate the 
number produdble, which maybe thus attempted: — 
Let the denominations of these levers, &c. be repre- 
sented by twelve arithmetical progressionals ; we find 
that the ultimate number of changes that may be made 
in Ihdr place or situation is 479,001.500; and by 
adding one more to that number of levers, &c., they 
would then be capable of receiving a number of changes 
«quBl to 6,927,019,500, and so on progressively, by the 



addition of others ia like manner, to infinity. Fronfe 
thia it appears, that one lock, conai^ting of thirteen aE~ 
the above-meDtioned levere, sliders, or other rnuvabl^K 
parti, may (h; changing tlteir pUces only, without mj^- 
difference in motion or size) be made ta require th^^ 
said immense number of keys, by which the lock CDulcIX 
only be opened under all its variationE." 

The EpecificatioQH and drawings in the Patent Office?, 
iiiuttrative of this ingeaious and useful discovery, haw^ 
been published: the following is their substance: — 

Fij/. 88. is a machine designed to show the nature and 
design of M(. Bramah's invention, G represent* " 
sliding bar or bolt, in the frame K, that hath cut in itm 
edge ais notches of any proper depth. In these notche* 
are placed six shdes, or small bars, A B C D £ F, that 
are sunk into the bottom of each notch, so that the 
motion of the bar or bolt G is thereby totally prevented 
till these diders are moved some way or other to give Jl 
liberty; which must be done from their ends at I ti I 
as no other part of them is meant to be exposed for llie 
purpose of moving them; which ends, at II, alwiji 
have an equal projection when the bar G ia act flit 
Now, supposing each of these sliders capable of being 
pushed upwards towards A B, &c. to any determined 
distance, and when each of them has exactly received its . 
due motion, the bar G is set at liberty, so as to slide 
backwards and forwards as required ; and, in order to 
determine the separate and distinct motion that shall be 
given to each, we will suppose the part H to be made; 
which part serves torepTesent a key, and the ends, 1,S, 
3, 4, 5, 6, are cut of different lengths, either by rule or 
by chance, so that, when pushed i^ainet (he ends of the 
shders at 1 1, they wilt cause each of them to be sUded 
up at different times, and to different distances from 
1 1, in a form exactly corresponding with the ends of 
the part H : thus, by forming a complete tally, the bar 
G will have liberty to be shded backward and forward 
without obstruction ; and when brought into its origtiuli i 
' m, and the part H withdrawn, (he slides ABC 
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c will then fall down into tbeir notches, and fasten 
ai lutul ; their endE at 1 1 being perfectly restored 









A 



;n «s before, not the least of ihe ]>08ilion required in 
•m to set the bolt at liberty remaining. 
Fig. 89- represents the manner in which sliders may 
applied to locks of all sorts. A is a frame or barrel 
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ihal tnoves the bolt by hi turning, in which barrd or 
frame are fised eight, or any oilier given number nl' 
eliders. B is a thin plaie fixed in the lock, through 
which the barrel or frame A passes, and is prevented 
from turning for the purpose of moving the bolt, by the 
projecting puts of the sliden that move in the fixed 
p]ate B, till the notches in each of them are, hy the 
application of the correspondent part of the key, pushed 
into contact, or in s line with the plate A. At the end 
of each slider, in the cylindrical ports C C C, &c. i> 
fixed a spiral spiing, which always restores them after 
the key is withdrawn. 

Fig. 90. represents a lock that locks on both sides. 
B is the bolt; C is the lower plate, in which the project- 
ing part of the sliders moves, for the purpose of securing 
the bolt ; e e, &c. are the sliders ; D is the barrel or 
frame represented in fig. 89., in which the sliders are 
fixed ; F F, &c. are the cylindrical parts in which the 
spiral springs act ; G is die key-hole, which is bored 
througli the centre of D ; H is a part joined to the 
)r frame D, and acts as a.key'a hit to move the 
bolts when D is tumeJ round for that purpose. The 
end of the key is formed with different surfaces, which, 
as before esplained, gives the sliders different motions, 
and brings the notches in them, when pushed do«n to 
its stop on the shank, exactly into a line with the cover 
plate C ; which notches, being the aze of the thickness 
of the said plate, permi t the barrel D to make a revola- 
tion, if required. But s.s the sliders may each of them 
be pushed as far as the bottom of the slit or groove in 
which they rnove, so the notches in them are liaUe, 
with an improper key, to be pushed too far or too litde, 
both of which would prevent the barrel D from being 
turned, or the bolt B from being moved. 

Having given the foregoing ample description of the 
principle upon which this ingenious lock is constructed, 
it will be proper to deecribe another celebrated inven- 
tion, well known to the public as Chubb's Detector lock. 
Of tiicse two famous loci; securities, it may not, perhaps. 
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le irrelevant to observe, ihai ihey aie equ&lly capable of 
beiiiK maaufaccuied of tny size, and. cotiBequently, tbey 
•le found attached to elegant and portable articles, auch 
•I Jewel-csBes, ladies' albums, and reticulee, as well aa 
Id strong Sxml itoocs, cailkni, &c. I'be first patent for 
tiua detector lock was granted in 1818, lo Jeremiah 
C%ubb, of Portsea, Hants ; and in 1 824, Charles Chubb 
Stained a patent for a plan of applying the regulating 
bolt in such manner, that the propr key which it uted 
» work the lock may also perform the oflice of relieving 
9le detector, when it has been lifted out of order by any 
HrreptitiouE access. 

There can be no doubt but that 
mwigenient of the parts in Chubb'a invention do com- 
bine in a very high degree the four principal requisites 
ef ■ good lock, \h. security, simplicity, strength, and 
ihirability. The first, particularly, is increased beyond 
ttltmlation by a contrivance whicli not only rendera it 

Kipetsible to be picked or opened by any false initru. 
Hit, but also detects the first attempt lo open it, — 
fiiereby preventing those repeateil efforts to which evcd 
'" e best locks are sometiincB exposed. 
Fig. 9i. 
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AAa the bolt; b the square pin of ihe bolt; ec 
; detector, moving on the centred; /the detector 



firing; g four tumblers moving BepttraUlj on a cenfcver, 
and shown lifted by the key to the exact poHttion for ^lie 
aqiure pin A of the bolt to pasit in unloclcing. Sho-uld 
one or more of the tumblers be lifted by a pick or fsaJse 
key in the least degree beyond their present position 
the detector c c, being thus overlifted, will, by the SKtgle 
of the spring / pressing on the opposite side of the iingle 
of the detector, force its hook into the notch a of the 
bolt, and be firmly held so, until disengaged by the re- 
gulating slide m k ; in which case, by the introductjon 
of the key, the tumblers are lifted tn the regulating 
combination, and admit (he stud n, affixed to the reg^- 
liting slide, to enter the several grooves o in them i tfie 
beveHed end k of this slide by the same raovenieiil 
pressing against the hook of the detector, disengsgea it 
from the notch a of the bolt. 

It has been found that the durability of filr. Chubt» ■ 
lock is fully equal to its seciirity ; to teal it on lb-*" 
point, a rather singular expedient was resorted to st ^" 
early period of its history. An iron-rim lock was »*• 
tached to a steam engine in the dock-yard at Port^" 
mouth, by which method the bolt was shot bactwlt*^ 
and forwards upwards of 460,000 times ; and yet, no *- 
withstanding this amazing trial and friction, the kd' 
was not in the least injured. 

The patentee having, by order of the honoumbl* 
Navy Board, supplied a number of locks for the use o" 
Portsmouth dock-yard, was informed that there was > 
convict on board one of the prison h p h p rt who 
was notorious for picking locks, h g been f versl 
years engaged in making and p k g 1 k L don. 
Mr. Chubb requested the favour f h I ble ait 

George Grey to send for this man h h n gb exa- 
dse his skill in attempting to p k f h pateol 

detector locks. One of the lock be p se ed to the 
inspection of the man at the storekeeper's office, after 
■ caxefdl examlnatiun he said he thought tie could pick 
or open it with false instruments. He was therefore 
fiuuished with files, and such otlier tools as he thought 



necesiBiy to prepare tuE instrumeDts for that pur^ioge ; 
onier to stimulate lite industry and in);enuity, 
five pounds were proiDised to him if be succeednl. In 
ftbont three weeks he seat wurd that he was ready to 

the experiment A time being fixed, he com- 

d Operations by endeavouring to pick one of the 
locks, in the presence of the princii>al oAlcera of the 
dock-yard; but he could not succeed. He then stated 
diat his failure was in consequence of bis instnimenti 
exactly fitting the lock. Ta afibrd htm a still fuller 
opportunity, the patentee actually furnished him with 

blank keys nhich should fit two of the locks, to* 
gether with a lock exactly the same in principle and in 
those he bad been trying, so that he night ex- 
ts conGtruction, and make himself master of its 
prinaple. Shortly afterwards he made another attempt 
to pick two of the locks, in the presence of tlie honour. 
>ble sir George Grey and tbe principal officers of the 
doek-yard. His success in this attempt was not better 
than before, for he overlifteil the detector of each lock. 
Sir George Grey then asked him, what he would do in 
Ihja case, supposltig he had been making an attempt on 
nich a lock with the intent to commit a rubbery. He 
■aid, — " I would go no more to tile lock; they would 
Kt a watch and catch me." He still thought, how- 

tbet by a further alteration of the instruments he 
could yet succeed : more time was therefore allowed, 
and erery facility afforded. Some time afterwards he 
again repeated his efforts, in the presence of the aamv 
gentlemen ; but having, in his previous experiment*, 
orerlifted tbe detectors, he could not by any means dib- 
engsge them. This was done for him several timei 
with the keys belonging to the locks ; but as often as 
Ihey were regulated, on every successive trial he de- 
tected them again ; till at last be gave np the attempt, 
•tying, " that he had used his utmost ability in his re- 
peated attempts, and could not succeed : that these locks 
the most secure he had ever met with ; and that be 
did not think it possible for any man to pick or open 



them 
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nitli anjr false instnimeiits whatever." A mc 



signal instance of the failure of an attempt made by 
ingenious anil confident locltsmith, to picli oi in a-xa. 
jnanner open one of Chubb's lockSj occurred i 
Atrial of skill at Wolverhampton, in 1632. 
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The annexed engraving repreEents the lock o 
t iron safe, which is built about with masonry. Il 
W be percnved that the bolts connected mth the lock'l 
1 in the centre, contain ten stout pieces, projecting ii 
I direction of the letters M N O P. These bolts may 
I be thrown and withdrawn, either by means of ft loose 
I key or a stationary handle on the ontside of the door; 
I the locking of them in the centre, and upon which the 
■ Beeunty depends, being performed hy another key. 
i The cut here referred to was made from one of Chubb's 
(locks ; but Brainah's, or those on any principle con- 



■idered invioUbU, are *{>plied Ib dw mmit wbj, tat 
for nmilaT purposes. The ■?!»§■ owkr tk holt 
heads M nod O are for the puipoK of •MMtiof dte 
Tertical Lft of ihe pieces, vUeb aie of eoMidcrlUe 
weight. In very large Inclca, nd « ne aBxed l» 
Innkera' coBers, and are somedmei <«a ar rix iwt Ugk> 
and three or font feet vide, or evcB laigR MiS, A* 
bolUj which ai« proportiaDall; po^emu, mc m^k Ut 
move upon friction whc«b : d)«7 are worked cithn bf 
leren, or by rackg aod ^uiotn, the motion itirif being 
Kcored by a separate lock, ai in the cut. 

Mr. Kemp, of Cork, pubUtbed, ia I8I6, ■ iMk, the 
Interior aecurity of which eomiati io ifae adaptatioD tf 
tamblers or sliders; bat theie are operated upon bj 



s of t 
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more little tubes, one wiihio the other, and of different 
lengths, placed iiuide the barrel of the k«y. These 
tubes, being made ot determinate length, depteaa or ptuh 
back the pins or sliders that detain the bolt to the re. 
quired positions, until each one correiponda with the 
notch that ia cut in it for the projecting part of the bolt- 
Mr. Kemp calls his invention the Union lock, trom the 
CJrcumstaQce that it unites the qualities of the approved 
locks of Barron and Btsmah ; and &om the manner in 
which the combination ia effected, it aSbids, according 
to the inventor, " a greater degree of wcority than 
either of the former, or than both of them together, 
inppoiing a lock of each kind was placed on the same 
door." He further asserts, " that a dishanest servant, 
who does not poeaess any particular ingenuity, may be 
instructed by a. locksmith how to take the requisite im- 
presdons of either Bramah'a or Barron's keys, even if 
he could be intrusted with them only for a few minules: 
diia cannot be done with the key of the union lock j it 
would require the locksmith to examine it himself, and. 
make several tools to ascertain its different dimensions, 
which he could not do vrithout having it in his posses- 
lion some conEidetable time, with leisure to make re. 



The Bietch {fg. 93.) representB a lock, invented in 
1819, by aDerbjfihire gentleman of the Dwne of Scrutt. 
The principle of this ingenious but simple contrivsDDe 
consists in a number of q^uadrant levers, which are acted 
upon by the key near the centre of their motion : on 
tlieir circular edge they have nntcbea, which allow the 
bolt to be shot when these notches correspond. These 
plates or levers may either be made to return to their 
places by a spring, or f^ll by their own weight when 
that is sufficient. By this means a small movement of 
the key produces a large one of the serrated arc : hence 
considerable space is obtained for the fake notrhes, as 
well as for the working ones, to be brought into action 
by different keys, when requisite; which keys, as be- 
longing to different locks, do not at all resemble one an- 
other. This allows of key, sub-master key, and grand- 
master key. One peculiar difference between Mr.Strutt'i 
lock and those commonly in use is, that in the latter the 
key passes the wards, or puts them into the proper po- 
sidons, and also moves the bolt ; in the lock now under 
description the key is only required to put the leveri 
into the right position, and the bolt is moved by the 
hand through the agency of a iixed knob or handle, as 
1 door catch. A (Jg-QS.) rcpresentB» 




tliin plate or quadrant lever of iron, brass, or other con- 
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venieat material, of which there may be any number 
lying upon or parallel to each other, sccoriling b> the 
security required. These plates or levers majr, as al- 
ready Btateii, either be mwle to reium to their places 
by aprinj^s, or fall by their onn weight where that is 
Eufficienl. B ill a centre pin, upon which they all turn. 
C shows the keyhole, and the dotCad line the extent to 
which the key is moved. 1'he key is made with steps 
or notches, «o that, when it is introduced, these notcbn 
turn upon the different levers, and raise them lo 
heights, Bome more and some lee;. E E is the 
bolt ; F the tumbler ; G a sharp.edged piece fast to the 
tnnnfaler, which, if raised, would press against the edges 
of all the levers or plates ; H a wince, acted upon by k 
handle. Now, when the key is introduced, and turned 
as far »i is shown by (he dotted line, and all the levers 
put into new sltuationt, the tumbler F is attempted to 
be raised, and where the edges of the levers or pistes 
are marked by the piece G, a nick is cut in every plate 
or lever K. It will he evident that the tumbler F can 
then be raised, and be allowed to enter the nicks in the 
|ilates. Turning the handle, and wince or button H, 
rtises the tumbler F, and shoots the bolt. The bolt is 
kept in its place by the pin or knob L, fixed into F, fall' 
ing into the notches m or n. The circular edge of 
every plate is tilled with small serratures, something 
like saw teeth, which prevents any person, who may 
attempt to pick the lock, from knowing whether or not 
be has moved any of the plates or levers, till one of the 
deep acting notches, or one of the serratures, which ais 
placed only to mislead, are opposite to G. A lock on 
the principle of Mr. Sirutt's invention, as altered and 
improved by Walters, is in considerable creilit. 

A few years ago, a Mr. Duee, of APolvcrbampton, re- 
ceived the silver Vulcan medal of the Society of Arts, 
for a lock for an iron safe, which throwa out four bolts 
in difieretit directions : it is, in fact, a combination of 
four distinct locks opening by the same key : the chief 
sdvantaj^ of this arrangement is, that wlmiever time is 
X i 



reituired lo pick a single lock will be quadrupled a 
picking or this, so that wliile one bolt remuns fix 
door will be safe. Cimbb's lock is admirably ai 
for the fastening of vertical iron doors by ma 
heavy diveipng bolts: whatever may be the w^ 
I diraenrionB of the door, four bolls of a 
' Kiength are made to traverse it from the lock li 
Te ; these bolts are at once shot oi 
by means of an outer Itnob attached Co a pinion 4 
within the lock, the actual key Ixnng very e 
portable. 

There have been a ■variety of other c 
me time or other introilnced to public 
pramising additional secnrity, or more generally ■ 
means for ascertaining attempts at violation; 
Mr. Lawson's sliding curtain, by which the keylk 
lo perfectly closed during the act of unlocking, u 
would be impossible to move the bolt whi" 
mained in the aperture: Mr. Gottlieb's 
placing a piece of paper at the back of the loc 
immediately over the plate covering the worksfl 
which means a false key introduced would [ 
the paper, and tims lead to the detection of any si 
dtious attempt to move the bolt of the lock. 
I particularly may be mentioned those locks exhid 
I combinations of letters or figures engraved upon M 
W Ar other movable pieces, acting upon tallies v' ' ' 
W the proper arrangement of which, so as to admit gj 
I bolt being moved, is only known to the party w 
I die key, or those to whom the secret may be inl 
Locks have been made, which require that tl 
■hould be a powerful magnet ; others, in which al 
usual and complicated motion must be given U 
or in which an improper key would fire a pistol a 
an alarum. 

At a late meeting of the Society of Civil Engii 
a model was exiiibiied of an improvement for i_ 
security to locks principally intended for bankers' fl 
but which might be used in many other ways — 
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lot &e safe coQTeyinw of nluahle parcels in coaebe*. 
The priacipat featore of tbu improienieDl is the adapU 
~ in of a common eight-day or other dock to (he 

ide of the saftf or boK, Kcureil bj a lock in the nnaJ 

oner. The interior of the lafe is fitted ap with a 

mg iron catch, which, upon locking it, drop* into ■ 
I notch made in the bolt to rcceiTe it- Cotil die catch 
ia lifted, the bolt cannot be drawn, nor the lafe opened. 
Sf a mechanical arraogenent, the clock inride die aafe 
devatea the catch at an; honr prcTioiuly delennincd 
I, knd until the arrival of that honr no key can open 
the lock. Most of ttaeie espedicnU, a* Hr. Aingcr 
judy ohaerves, are more curious dian Mefiil ; there 
being no difficulty in making a lock perfectly inrloUble; 
and nearly every one of thoce of any estimation now 
before the pubUc are, when well made, quite seciue. 

In that singular tract, entitled " A C'entary of In- 
neotioni," written by the marqueaa of Woree«t«r, and 
which hai frequently been reprinted, there are noticea 
of three or four different kinds of loclu ; (heae noticei, 
lunrever, have the same character of pedantic and enig. 
nutical obtmrity which envelopes every one of the ar- 
tidea throughout the entire hundred. 

" 69. A way how a little triangle screwed key, not 
wei^ng a shilling, shall be capable and strong enongb 
to bolt and unbolt, round about a great chest, an hun- 
dred bolta through fifty auples, two in each, with a 
direct contrary motion, and as many more from both 
■ides and ends, and at the self-same time shall fasten it 
to the place beyond a man's natural strength to take it 
away ; and in one and the same turn both lockelh and 
openeth it. 

" 70. A key, with a rose-tuming pipe, and two rosei, 
pierced endwiee through the bit thereof, with aerersl 
handsomely contrived wards which may likewise do the 
tame effects. 

" 71. A key perfectly aquare, with a screw turning 
irithin it, and more conceited tban any of the teat, and 
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heavier than the 



iangle screwed key, and d 



" 79. An eecutcheott to be placed before any of ■ 
locks, with these properties ; — 

"' 1. The owner (though a woman) may t 
I delicate hand vary the vaye of coming to open tl 
I ten millions of timea, beyond the knowledge of the J 
f Aat made it, or of me who invented it. 

" 3. If a stranger open it, it setteth an alarm aj 
which the stranger cannot stop from running w 
besides, though none should be within hearing, ] 
catchelh his hand as a trap duth a fox ; and thoua 
from maiming him, yet it leavelh such a mark b 
I it as wilt discover him if suspected ; the i 
. lock plainly showing what money he had taken 4 
the boxj to a farthing, and how many times openedfl 
tile owner had been in it." A 

In the "Mechanics' Magazine" for 1837, thereV 
letter from " A Country Correspondent," the w 
which says, that he has invented a lock similai 
described by the marquess of Worcesler, and ■ 
[ escutcheon, either of which will bid defiance U 
I genuity of man to open by any means but wit(| 
I proper key. We have been favoured i 
f thia very ingenious lock, which, as it is intended j 
t roade the sulgect of a patent, we cannot wilt 
more explicitly mentitin, than to say, that ii 
stion with as much strength as it is possible to ^ 
any lock, it does in its principle of security n 
most important of the above conditions of the pi 
marquess, — being, in fact, equally impregnable tt 
smith who shall make it, and to the individual w" 
invented it ; and even were each to have the propj 
in possession by accident or stratagem, it wotild 1 

The workmanship of many first-rate locks equalsi'lL- 
perfection and finish, the security of the principles upon 
which (hey are couecructed ; the keys likewise are not 
only In most cases much reduced in weightj batjj 



often beautifully finished ; and this, 
great price or rarity. A very great ir 
provement, as facilitating the formation of ihe key oi 
°^ a bar of iron, has been introduced nlthin the laeC 
'Wenty or thirty years. Formerly the shank wm firai 
'Ifa^)n out of the healed rod upon ihe anvil ; then the 
^it was formed by ihe hammer ; and, lastly, after a hole 
nad begn punched tlirough the metal in a substance left 
***■ that purpose, the bow was beaten out with consider- 
*Me labour and care upon a beaked anvil, exactly ir 
***ne manner as scissor bows are still forged. At pre- 
***>t, however, the key is only very partially moulded 
*Jth the hammer upon the anvil ; after which the u 
*■ properly healed, and placed in a die under a powerful 
"'fcnip, which with one stroke forms the bow, ihe shank, 
^d the bit of the key ; in which stale it is ready for 
^ing, boring, and turning. In the larger and mon 
*i^ftil descripiions of keys, the bits are commonly soldered 
^ the barrel. While the bit remains unfinished, the 
*ey is called a blank, and sold for a small price ; and 
^t is from these blanks that the country locksmiths ge- 
Tierally make keys, either to suit their own locks, 
KpUce others that may be broken or lost ; and in some 
ctaea, knowingly or unknowingly, for more equivocal 
purposes, when a key is sometimes adapted or imitated 
in an inconceivably shorl time. It was stated, during 
an investigation of the robber; of the betting rooi 
Doncaster, some years since, that a gentleman, taking 
rith him the key of his portmanteau, got a duplici 
made by a locksmith in eight minnies ! Upon reference 
to an act of parliament it will be seen, that to make a 
key by any other way than from the lock, and then de- 
livering it at the residence of a housekeeper, subject 
party to a fine and imprisonment. 

Since the Great Exhibition, attention baa been called 
to the question of locks by the fame of Mr. Hobbs, v 
succeeded in picking both Ihe Chubb and Bramah locks. 
The Society of Arts offered a prize for a lock, and that 
of Mr. Denison ajipearB particularly deserving attention. 
In the locks submitted by Mr. E. B. Denison to the 



Society of ArlB in compliance with their preminm liH. 

" for the inventioQ of a good ntid cheap lock, combining 

strength and great security from fraudulent allempli ; 

oheapnesg, freedom from disaTTangemeiit by dirt, ind 

I requiring only a small key," it will be evident ftoni in- 

I spection, that both the tumblers and the " stump" of 

I the bolt have greater sireogch and means of retislince 

r to force, than in other locks of the same size, while the 

key of thii lock, which ia suitable for safes of tbe 

, largest sise, and capable of shooting any number ot 

bcQta, only weighs one third of an ounce. 

The amallness of thia key in proportion to the ate 
6f the lock is not obtained, as in some other safe bck^ 
by diminishing the size and strength of the tumblen, 
but by giving the key nothing to do except raiaing tlie : 
tumblers without the resistance of springs. Tlie bolc 
is shot by the handle, and the lock thereby aecufll 
without the use of the key, which is only requireil ID 
i^e the tumUera to such a positjon as to enable ihe I 
lock to be again opened by means of the handle. Vnit 
I in the class of safe locies above referred to, the uliimtB 
security is only that due to the strength and security of |l 
a small lock which is locked into the main bolt byf 
key made after it is shot by the handle. By nay of 
security against drilling a false keyhole into the [nei, 
there may be a thick case-hardened, or chilled Oil' 
iron, plate placed between the lock and the front of ibe 

In these locks the tumblers are merely short lengihi 
of hoop iron, and both the tumblers and the fiictiol 
plates between them are left au ihey come from lie 
roller, and not likely to be disarranged by dust or dirt. 
Friction, insread of being, as in other tumbler locks, » 
thing to be counteracted as far as practicable, ii in theae 
locks an advantage, as it assists in keeping the tumblan 
steady in whatever position they are required to assume 
either by the key or the handle ; and for this purp«e 
one or more of the separating plates is slightly beut to 
make them always act as friction springs on the 
[ tumblers. 



I In ihe ordinary tumbier locks, if a drop of thick oil 
it other substance should get betueeo tile tumbler and 
™ a;(isceiit tumbler or plate, it frequeuily overeoniea 
^ Ijower of the epriiig to depress the tumblers, ami the 
"cfe then comes to a "dead lock," there being no 
^^am of introducing a substitute for the spring to 
•''ing down the slicking tumbler ; or should a epring 
9^^ broken, which occasionally happens where they are 
pO'Wed to get rusty, the same residt takes place ; whereas 
I" these locks there are no tumbler springt, and there ia 
"Ways the power of the handle to bring down the 
JUtiblerB, It may also be obserTeil that the curtain 
•^SviDg no opening in )t> keeps ihe keyhole closed against 
■^irt and the corroding effects of a damp or smoky at. 
taogphere. 

Amongst other locks which have actiuired some cele- 
>^ty, may be named Jenning's permutation locks. The 
I>rtnciple of these consist in a series of rotatory permu- 
tation discs or plates, unaided by springs or tumblers, 
%hich, in locking, may be changed millions of diffident 
*»ys, at the option of the owner ; thereby destroying 
IDy knowledge previously obtained of the interior ar. 
IMigements, and preventing the use of false keys or 
pick-locks. 

In America the progress of lockmaking has been 
highly creditable. Up to a dozen years ago it was then 
generally thought that the systtm of lock with tumblers 
or slides could not be picked, and that no false keys 
trould be available, the form of which could be derived 
by any knowledf;e gatliered from examination through 
the keyhole. The only risk, therefore, it was con- 
ceived, was treachery or dishonesty on the part of the 
Inaker, or on the part of persona who had access to the 
key, and could take an impression. 

This defect was, however, considered formidable 
mough to render a change necessary, and it was, there- 
fott, the endeavour of the locksmiths of the Stalei la 
niJte a lock which the owner could change at will, and 
M> produce a new arrangement which should be uu- 
Jmotm to any one but himself. 




1 of Mr. Andrewa, of Perth Amhoy, New JerM — / 
(fig. 93a.) HialockhadChubb'atumbleraanddctectDr ; 
bat, before fixing, ihe owner could slier his tuinbkr'~« 
as he pleiiged, the key having moveable bits, which Ik « 
could slter to suit the new arrangement of the tnmblen9> 

To alter the combination williout displacing the loclCf 
each tumbler could, in the act of locking, be eilhsr 
raised or drawn out with the bolL Rings corresponiling 
with the thickneea of the moveable bits of the key were 
supplied to the purchaser, and any of the bits could be 
displaced and o ring or rings substituted. TheiingSi 
therefore, took the place of the bits, and the correspond- 
ing tumblers were not lifted on turning the key, bBl 
would be ilrawn out with the bolt (acting, inileed, il 
part of the bolt). So much of the security, therefore, 
ai was due to an increased number of tumblers was loiC, 
and half the bits and acting tumblers would give onjj 
a proportion of the security. The point sought for wai 
that, if a tumbler drawn out with the bolt be raised in 
picking, or should any of the tumblers be lifted beyond . 
their assigned limit, the detector would act, and the boll J 
could not be drawn back. This lock waa highly t 
teemed in America, and used in moat places requiring I 



>, Sll, KEVa TOB LOCKt. 319 

Hcnrity ; and Andrews offered ■ lar^ rewtrd ID Kiiy 

e who could pick it. 

The success of Andrews drew forth cutnpetitiDn, anil, 

iiODg othen, Mr. Newel) brought out whit he called 
bia "permutating lock," {fig.Q3t).) the noteliy of which 
wu, that it had a double let of tumblen, the fir*t bring 
•cted upon by the key, and the second by the dm «rt 
or seriea. A screw, called " a clarap-icrew," paued 
through the Eecond set, and a clamp overlapped the 
tamhlera inside, each tumbler baling a ilot moving 
orer the clamp-screw. This lock had also a smaU 
nnind hole directly over and communicating with the 
head of the screw. This formed the recess for a small 
Boxiliary key, so that when ihe Urge key gave the de- 
Bired arrangement to the tumblers, the auxiliary key 
Kw used to act on the clamp-ncrew, thus holding the 
■econd series by compresstoti, and retaining them in the 
poritioiiB imparted by the ordinary key ; the door wm 
then shut, the bolt locked, and the first series fell to 
Aeir original position. 

The defects of Newell's first lock, thus described, 
vere, that the use of an auxiliary key is 

Fig. 93 b. 
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sion could be obtained, tlitougb the keyhole wbile the 
lock was unlocked. 

Mr. Newell then introduced another device, which 
WKB, llmt upon each of tile Hecond Eel of tumblera he 
made a Beriea of notches corresponding altogether with 
the extreme range of the belts, so that if there were 
four bits there would be four notches, and bo for aaj 
other number. On turning the key each bit raised ita 
[unibler, so that some one of i(s notches preaenled itaeif 
opposite a tooth, on a dog or lever. As the bolt waa 
moved, the teeth entered the O|ipoiiile notches, and the 
second set of tumblers were held in place by the dog 
or lever. This dispensed with the tuxiliary key. Oa 
unlocking, the tooth was lifted out of tlie nolcb, tna 
the tumblers fell into their first position, the hc^i 
becoming a blank. 

It occutieil to Mr. Newell some years after he hap 
introduced his second lock that he could pick Andrews b 
lock, and he accordingly did so by a very simple insirU' 
meiit. He next found that n somewhat Bimilar instru- 
ment would pick his own lock, and from these expef" 
a he eslabUsheii, and very frankly announced, lb* 
It all locks on the tumbler principle were insecure 

Having upset the reputation of Ills own and other 
existing locks, he next turned his attention to ibe 
proha-bility of producing a " rton-pickable" lock, an^i 
after one or two failures, he produced one which be 
conceived safe. This was by notching the abattipg 
parts or slump face of the primary and seconduy 
tumblers. The tumblers could not, therefore, be riused 
sufficiently, held fast as they were by the " falK 
notches.'' For some time this improvement was deemed 
to have given the desired security, until an engineer 
named Pettis said he could pick the lock. The invenUir 
thereupon put one up for a trial of skill, with an oSa 
of a reward of a sum equal to one hundred guineas W 
any one that picked it. Pettis picked the lock and 
pockeied the reward. Newell then, with admirable 
perseverance, tried again, and produced the creiliuble 
specimen whicti is in ihe Exhibition, under the title of 



n that al 
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the parautoptic * permutating lock, and which hai ex- 

dUrd 80 much interest by the contest between Mr. 

Cbnbb and Mr. Hobbs, the propriewr of the pslents, 

on the question of the practicability of picking Chubb's 

well-knowa lock. 

The foUowing h a description of the exhibited lock : — 
Fig. 93 b. represents the lock unlocked, with the cap or 

ta^pUte removed. /'^.jJSo.Bhowflit locked. Fig.QSe. 

ttihe lock with the cap on, showing the detector* tumbler. 
AA,fig.93.a, represents the case of the bck ; B, the 

Mt : C C, the moveible sUdeis or tumblers. On thkt 



Fig. 53 c. 
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portaHQ of the tumbler marked C S are a series of 
notches, corresponding in distance with the difference 
in the lengths of the moveable bits of the key. As tlie 
k^ is turned in the lock to lork it, each bit raises its 
tumbler, so that some one of the notches presents ili'eU' 
fa front of the tooth on the d-og or lever, D. As the 
bolt is projected it carries with it that portion of the 
tumbler C 2, and presses the tooth into the notches, 
withdrawing the tongue, a, from between the jaws, b b 
and allowing the portions of the tumbler C 1 and C 3 
to fall to their original position ; while the part C 2 is 
idd in the position given to it by the key, by means of 
the tooth being pressed into the several notches (as will 
be leen iafig. gS b.). Should an attempt be made to 
withdraw the bolt with snything but the true key, the 
I tongues a will abut against the jaws b ; and, should an 



J 
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attempt be niade to asr^rtain which tumhlcr biDils and 
requirea to be moved, the portion of tbe tumbler C 3 
that lakes the pressure being in front of the wall, E, 
£, E, prevents the postibilit]' of its being reached 
through thi; keyhole while the parts of the tumbler C I 
are detached ol the point niBrked d, (hereby msiingit 
impossible to ascertnin the positlot) of the parU in the 
front chamber. F is a reTolving ring or curtain, which 
prevents the inspection of the interior of the lock ; and, 
should the ringbe turned to bring the opening upmrdi, 
tlie detector- turn bier, G, on the eapof lock{^.93c),ii 
immediately earned over the keyhole, effectually elMicg 
it on the outside. 

The great peculiarity of tliia lock is, that it ehwpi 
itself to the key, so that, whatever arrangement of biB 
ta adopted on the key, the lock modifies itself to thil 
arrangement without the necessity of meddling with ibt 
lock itself, or removing any part of it. The buyer Milt 
therefore, alter the arrangement of tbe parts at will, ifld 
according to the law of permutation. j 

It will, therefore, be evident that, by altering thenn- 
merical arrangement of the bita, the loek becomes nvc* : 
lock, gecure nyninst any but the hey which lackei il. | 
On turning the key each tumbler is raised according C) 
the length of the bit, imparting to the two Bet4 of 
tumblers the precise form of the key. The sewM 
series, being projected with the bolt, and tbe woth on | 
the lever or dog being pressed into the aeries of notrflB 
on the face of the second seriea, holds them in Uieii 
places aa gi?en them by tbe key, while the other puis 
fall again into their places. Should pressure be pnton 
the bolt to ascertain the obstruction, such presaurewill 
evidently be exerted on the third or intermediate tum- 
blers. To prevent accesi to these, a plate or wall of 
metal extends round the key-chambers in a rectangidu 
form, no that an operator can only make his aCtacIeioli 
the key-chamber. The possibility of bis flnding what 
interferes with his picking is prevented by the part of 
the tumbler which takes the presaure given by him to 
the bolt being detached from the parts nliich can begot 



■I tfarongh the keyhole. The secret annngemem i», 
Aerefore, enclosed in a steel box, acceasible only through 
Me well-filieil upertiire, and which forms, in fact, Uie 
Mly opening to this inner or insulated lock. 

One method of picking pre-existing locks was to 
blicken the under side of the tumblers by a smoky 
fl*nie. The key would then leaTe legible marks on the 
tUffibleri! the next time it was used, and the extent of 
Hke marks would exhibit the length of the bits. To 
>w this a iuiall mirror hinged to the end of a wire was 
introduced into the keyhole, and the exact length of 
cuh bit was ascertained by measuring the distance from 
the centre of the kejliole to where the eooi was abraded 
nam each of the tumblers. By these measurements a 
key capable of opening the Itick could be made. An 
electric hght from a pocket battery was used to show 
the interior when nectssary. 

Jt will be manifest, however, that no such process 
cootd be adopted to guide any one in attempting to 
tamper with Newell's invention ; nor is there, as far as 
*e see, any other mode of opening it except by the 
l^itimate key, or by the destruction of the lock. 

Of the same class of manufactures, and almost inva- 
riably accompanying the door<lock in use, — often. In- 
deed, enclosed in the same box, — is the latch. It is 
tnwle in a variety' of ways: either as a simple lever, 
lifted by means of a thumb-bit, when it is provinciaUy 
called a sneck ; or acting with a spring, and having 
brass knobs upon a spindle, as is most comnmnly st 
on inner doors ; or, lastly, lirted by means of a key, as 
in the well-known Frendi latch. The last nameil con- 
fo'ivance, on account of its cheapness, its usefulness, and 
its easy operation — a simple vertical lift — has obtained 
almost universal approbation as a convenient substitute 
for the more expensive locks. But notwithstanding that 
every latch baa its appropriate key, the simplicity of the 
principle precludes all chance of that variety in the cut- 
ting of tbe bits, which is required to prevent the possi* 
lulity of nefarious copying or substitution. More sc 
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but more compleK, follows ihe combiDation laKb of 
Chnbb. The improvements in the constnicdou of ihtse 
kichea consist in combining tno, three, four, or mare 
distinct movable latches, placed side by dde, or ooe 
behind the other, moving independently of each olha 
on one centre pin, and shutting into or behind a donlile 
catch, Eo that the combined latches cannot be unfaBteDcd 
unless every one of them is lifted by the key or handie 
to one precise position ; for in that position alone can ibe 
latches be disengaged, bo as to withdraw them from the 
double-hooked catch ; because, if any one of [ban ii 
lifted too high, or not high enough, that one lalch "ill 
be held behind one or the other of the hooked catchei, in 
a sufficient manner to secure the door, even though tU the 
other latches should be properly placed, s 
no impediment to unfatteoing. 



loVTBivAKCES for ascertaining the relatiTe Bmouat of 
ondenble subElances geoerally, by poising an unknown 
[ a known weight, are of great antiquity, and in 
ipprDBchei towards perfection have exhibited those 
es of form and that diversity of principle, which 
i might mtturally enough have looked for in articles 
such universal use and importance in every dvilieed 
nimity. The moat ancient, as well as the tnost ob- 
I, and, it may be added, for ordinary purposes the 
perfect, weighing machine with which we are ac- 
}iuuiited, appears to have been the balance or scales, 
Mmitmcted very much in the manner of those in com- 
1 use among our shopkeepers at the preecnt day, for 
purpose of weighing articles by avoirdupois. To 
description of scales there are frequent alluuana in 
Bible; an<l the idea of the zodiacal Libra shows 
bit the knowledge of a contrivance of this kind was 
aniiliar to astronomers so early as the time when the 
ieleatial constellaiione received dieir present names. Al- 
hough the principle of the balance is perhaps the least 
idspted for weighing false of any other in common uee> 
ithout subjecting the fraud to detection, it is neverthe* 



less certain, tlmt false weights and false balances are aa 
old as the wl of weighing itself. 

The rannufacture of weighing: machines is curried on 
in this country to an extent and perfection commra- 
Burate with the amount and precisian of our dealingi 
with foieigners, as well be with one another, and lite- 
wise in consistency with those perfect methods of oper- 
ation which charBCterise cmr workmaiiBhip in metala, and 
our knowledge of the calculation and application of me. 
chanical forces, 

Tlic equal-Armed balance, so commonlj seen in this 
country, is an exemplification of what writers on me. 
chanics usually denominate a lever of the first kind, tbe 
point of suspension in the roiddle of the beam beig 
the fulcrum ; consequently equal wdghts act niih equl 
momenta at both ends. The subjoineti cut e\hibils tbe 
figure of a rude pair of scales, copied from the XBiSpi 
of an Anglo-Saxon MS. by Mr. Strutt. 

Suppose A B a stick or rod of metal twelre tncbw b 
length, and C D two basins of copper suspended bom 



Fig. 94, 




the opposite ends of the rod by chains or strings;^ 

E is another string, tied so exactly in the middle of the ' 



w 

EJttHBin, chat iFben the whole is poised, the said rod 
A B and [he Ecales C and D hang in horizontal lines, and, 
, of ccnirse, parallel to each other. Now, if two pieces of 
lEad, or any other substance perfectly equal in eize anil 
I densitj, be placed one in each scale, the equipoise will 
I lemain just the same as it was before ; or if one of these 
I pieces he removed, — say that from C, — and its place 
iQpplied by equal weight of any other substance of 
greater or lesa specific gravity, the bulk will, by this 
means, be materially diminished or increased in relation 
lo the size of the weight in D, but the eiguiponderance 
of the scales may remain unaffected. 

The scales being in the position described, it wUl be 
tbviotlB, that if any portion of ponderable matter betaken 
from or added to the contents of scale C, such alteration 
^■bould be indicated by the proportionate rising or falling 
i»f the opposite scale ; but then the degree of nicety with 
which such Tariation will he indicated will depend upon 
ilite delicacy with which the balance is constructed, 
especially in those parts upon which the movement de> 
. pends. Suspended by a string, as we have supposed the 
I beam in this case to be, parttculsFly if that string should 
be of considerable thickness, it is evident that a palpable 
slteratiDn might be made in the contents of either scale, 
before that alteration would be indicated by any cor_ 
mponding inclination of the beam ; because, before any 
(udi effect could take place, the cause thereof must not 
mly be sufficient to overcome the vi4 inert^ of the 
beam in a state of rest, and even the friction of so much 
of the string as passed underneath, hut likewise of the 
contact of the string with both sides of the beam, which, 
in proportion to its thickness, would cause the suspend- 
ing cord to act with a certain leverage against sensible 
Dsdllation. 

It is an easy matter, however, in the manufacture of 
scales for ordinary uses, so to suspend the beam upon 
an axis, and tlie chains whicli support the basins upon 
, the extremities of the beam, that the friction shall he 
very trifling as compared with the amount of the article 






kmamliip, bo as U 
equilibrium. This effect 
of the balance, though 
In this case, the 
■m will balance a 



weighed. All these points, however, may be carefollj 
Btleuded to, and Etill the weighing may be deceitfal. 
For mstance,— 

BsianDes used ii 
eltherfrauduleutly orb^ ii 
make unequal neighcs prodi 
ia produced hy making tlie . 
apparently equal, roally unequal, 
weight suspended from the longer 
greaCei' weight suspended from the shorter arm, and the 
proportion of the weights which will thus balance each 
other will always be the same as the proportional length 
of the atms of the balance. Suppose the longer arm 
is expressed by ihe number 51, and the shorter hy the 
number 50 ; then a weight of fifty ounces suspended 
from the longer arm will exactly balance a weight of 
flfty-one ounces suspended from the shorter arm. When 
fiuch a, balance is used in comtaerce for the purposes of 
fraud by the seller, he will put the article to be weighed 
in the scale attached to the longer arm, and the wagbis 
or counterpoise in the scale attached to the shorter arm : 
the weight indicated will then be one ounce in every 
fifty-one ounces greater than the true weight of the com- 
modity : but if it be used by a fraudulent buyer, he wilj, 
on the contrary, suspend the cammodity which he is 
about to buy from the shorter arm, and the counterpoisilig 
weights from the longer arm ; in which case fifty-one 
otmces of the commodity bought will appear to weigh 
only fifty ounces. It will be readily perceived that the 
more unequal the arms of the balance are, the more 
unequal will be the real and apparent weight of the 
commodity, and therefore the greater the extent of the 

The detection of a fraudulent balance of this descrip- 
tion, than which notliing is more easy, depends on the 
fact, that if two weights produce equilibriimi when placed 
in the dishes, the equilibrium will be destroyed if they 
are transposed. Thus, when the commodity to be weighed, 
placed in one dish, is balanced by weights placed ii 



r, let ihe community be removed to the dish in which 
ttie neights are placed, and che weighlB to the dish in 
which the commoJity ii placed. If the balance be 
fraudulent, the equilibrium will be no longer maintained ; 
■nd on the other hand, if the equilibrium continue, it 
ma; be inferred (hat the balance is a just one. 

When a common balance is purchased for domestic 
purpoBCB, it should alwaja be tested as follows: — Let 
s weight be put in one dish, and balanced by weights 
m the other dish ; let the weights be then transposed, 
and if the equilibrium be not preEeived, the balance ia 
incorrect and useless. 

In the formation of a good balance there are three 
things to be eepeciaUy attended to : the rulcnim or prop 
which sustains the beam ; the points of suspension on 
which the dishes or scales rest ; and the centre of gravity 
of the beam. In a delicate balance, two triangular 
prisma of hardened ateel are attached to the centre of 
the beam, so that when the beam is placed in the 
horizonial positioa these pieces present an acute angle 
dawDwards : these linife-edgea, as they are called, rest 
on plat£H of hard steel or agate, which are inserted in 
the stand which sustains the balance. Now, suppose a 
line drawn in the horizontal direction through the point 
of this knife-edge : this line must pass through two 
odier knife-edgea formed of hardened steel presented 
upwards. On these edges the scales or cups are sus- 
pended, so that in a strict sense the arms of the balance 
■re the distances from the centre knife-edge to the 
edges which form the points of suspension : these dis- 
tances should therefore be made accurately equal ; and 
a provision is accordingly made in some balances, by 
which one of the points of suspension may be moved 
towards or from the centre, so as to render the arms 
equal, if they should happen to be unequal. 

The centre of gravity of the beam, when unloaded 
and in the horizontal position, should be perpendicularly 
below the knifc'edge on which the beam rests. If it 
were above that edge, the beam would evidently have a 
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tendency to overset, since the centre of gravity wcold 
endesvour to attain the lowest possible position. If tk« 
centre of gravitj Doincided with lie knife-edge, ibe 
beam, wbeii unloaded, or loaded with equal weight^woidd 
reat in equilibrium in an^ position whatever, andlliere-. 
fore the horizontal position would cease to be an indi- 
cation of the equality of the weights. 

The distance of the centre of gravity below the knife- 
edge muBt depend ou the degree of sensibihly which 
is required la the balance. If a great degree of sensi- 
bility is required, the centre of gravity must he very neir 
the knife-edge, in which case a yery small diffetence 
of weights will deHect the beam from the horiiMilJ 
position. In this case, however, the process of weighuig 
is generally tedioua, owing to the slow vibrations of the 
beam ; and for the coarser purposes of commerce, it is 
found more convenient to place the centre of gratiiy »1 
a. greater distance below the knife-edge. 

As an illitstration of the extreme nicety which lu> 
been attained in the manufacture of balances for philo- 
sophical purposee, count Rumford, in tlie detail of his 
experiments on heat, mentions that the scales used by 
himself in the determination of very minute qaanddB 
would indicate a difference of weight amounting to »" 
more than Tim.VoD*'' P*"^ °^ ^''^ weight of the miO" 
nnder investigation, which was less than half a pound; 
and the parliamentary commission lately intrusted wilk 
the investigation of the legal standards of weights mil 
Treasures profess to have ascertained the amount of the 
old Troy pound, as weighed against a certain quanlitj 
of distilled water, to a nicety equal to the 45H,OO0lh 
part of a grain. 

DesaguUers, who investigated the properties of ihe 
lever, has left some directions "for making a very eiaci 
pair of scales. Few of the scale makers, it SEems, of 
his day, knew in what the nicety of a balance conwBts: 
they generally followed a fashion, or, when they would 
excel, endeavoured to outdo one another in on 
or a fine poUshj consulting beauty more than u 
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dunking the business well done if they brought the 1«- 
IsDce to turn with a small port of a grain. A special 
fsultj of which, in the opinion of the philosopher, some 
Bcale makers were guilty, was making ihe arms slightly 
unequal, and then, to hide the defect, they siljusled the 
balance by filing sway some of the thickness of the 
longest part of the beam, and sometimeg even adjusting 
the weights of the scales so as to produce the apparent 
equipoise. Others, again, by making ornaments in a 
Dice balance, sometimes weaken a slender beam, Just 
under the aids, where it ought to be strongest. 

The axis of the beam should be made of good iteel, 
carefully formed so as to unite strengtii with delicacy : 
its section is somedmes, in large scales, that of a 
rbonibuB, but more commonly of the figure in the 
ring below : it must also be hardened and polished 
to a fine edge, but not left go sharp as to cut. The 
two rings, or bearers, at the extremity of the fork in 
which the axis rests, and hy means of whicli the beam 
is suspended, should likewise be made very smooth, and 
of hardened steel. Thetr form is also material: if 
circular, ai represented in the lower part of the profile 
^^ Fie- 95. 



of the suspending fork A (fig. 95.), which is the com- 
mon form, and if the planes of the rings are exactly 
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parnllel, the axis, of which e h the section, reeling 
aceimtely at llie bottom of the nogs, and being in a 
right Une with the common centre, the scales, if other- 
wise well wade, will weigh right, the beam resting in 
the horizontal position CD; but if, at must frequently 
happen, especially when the rings are la^p, the eilge of 
the axis rest s tittle on either Bide, as indicated by the 
sectiona a t, by so much the beam will be thrown more 
or less into the positions indicated by the dotted lines 
E F or G H, and the inclinatiun of the examen 1, K, 
will show that the equiUbrium of the scales is propor- 
tionately disturbed. To lessen the inconvenience arii- 
ing from this cause, it has been proposed to make thei 
rings so that the lower part should be a narrow oval, i 
which the axis may rest. 

The beam, having been made with so mnch ai 
that it will bang perfectly level when not weigh 
next to be flttcd with the basins and iheir appenda 
Each of these being furnished with its hook, 
strings or chains, must be weighed singly in ano 
pair of scales, care being taken to weigh each of t 
in the same scale against the counterpoise in the oA 
scale, without shaking the beam to alter the 
the axis, should it lie in rings of the fonn first i 
scribed. 

When the beam does, by the position of its e: 
or vertical spur over the axis, appear to have i 
brachia exactly in equilibria, then, in order to 
whether or not the points of expansion are exa 
distant from the axis, the scales are hung o 
they hang equal, and continue to do so when chan 
for one another, it is a sign that the balance is pro 
ailJUEled. 

In large scales generally, as well as in the m 
sorts when sold cheap, tlie boards or basins ate 
pended by means of hooks to the ends of the t 
which is bent and perforated for the purpose : soi 
the very larg>; beams have their ropes or chains attl 
10 as to depend upcn an axis at each end similar t< 



Fig. 96. 




in the middle, only having its edge upwards. All the 
better kinds of light balances — as those used by the 
grocers, for example — are coneirucied with what are 
ciUed by (he makers box.end beams : one of these boxes 
is KpreKDted in the margin. 

A square bit of steel passes 
through the box, being filed away 
, in the middle until it preeent an 
j edge like that of the axi» of the 
f beam; this suslainE and allows free 
play to the ring within the box, to 
which, by means of the hook, the 
scales are suspended. The side of 
the box next the eye 19 supposed 
to be removed to exhibit the axis 
and ring — the tatter indicated by 
the dotted circles. 
The effect of heat in expanding iron is well known: 
any very partial alteration in the temperature of a deUcate 
■cale-bram is therefore productive of a sensible deviation 
from accuracy in weighing under sudi circumstances. 
Place a sovereign, for instance, in one scale of a delicate 
Dtlance, and the proper weights in the other scale ; the 
money is light weight: but hold that ann of the beam 
to which the gold is susjiended for a moment over a jet 
of gas or the flame of a candle, and the heated side of 
the balance will presently preponderate. Mr. Gutteridge, 
conservator of weights and measures for the county of 
Middlesex, mentions a case in which this slight cause 
produced a decided effect upon a pair of scales of a large 
ate, being such as would weigh a slonc, horseman's 
iceigkt. 

Of inferior nntiquity, perhaps, to the balance, but 
still the invention of a very remote age, is the steelyard, 
derived from the Roman slatera, and resembling in fonn 
the little instrument in use amongst the Chinese, called 
the dotdiins. The steelyard, which is so well known 
in most parts of the world where weighing iji practised. 
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ii mostly used in this counoy far Bscartaining the 
■mount of large and heavy malterB, such as hay and 
CJTn : it is, in fact, an unequally armed balance ; and as 
the difficulty of aecertaining the accuracy of its oper- 
ation is considerable, and the temptation to use it 
fraudulently great, ila use is properly restricted to 
those occaaions and thoEe articles where great nicety is 
not required. Its liability to abuse is greatest when 
used, as is not unfrequentl; the case, by butchers and 
others, to neigh commodities promptly to passing cus- 
tomers ; because, when poised in the hand, the indicatjons 
of weight are nol only easily misrepresented, but the lever- 
age of the beam is so peculiar that a very trifling trick 
may mate it an engine of dJEhoiiescy. The chief re- 
commendations of the steelyard are, that it occupies much 
less room than a pair of scales to weigh the ume 
■mount would occupy ; and especially, having but one 




■weight, its applicatior 

to be mislaid as its fractional parts would be. 

The annexed figure represents a steelyard ntanu] 
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tared by Mr. Day of Birmingham, and adapted to weigh 
from lib. lo 4001bs. 

A is Ihe beam or lever, of the smallest size, being li 
ioches in length from the end of the bar to the axis, and 
cspkble at' weighing 66 lbs. The divisions on its upper 
and lower edges indicate single pounds, and the cross , 
lines tens — fiom I51bs. to 661bs. in the present position 
ofthebeam. The movable weight B weighs 2i lbs. The 
steelyard is susjiended by the boob C; and DDarehoolcs 
upon which the article to be weighed is placed. When 
it is intended to weigh any commodity under ISlbs,, 
the beam is inverted, the hooka D D hang beside C, 
Rnd £ becomes the poising hook ; the other side of the 
beam being, of coarse, Hgured from unity to 141bs. 
It will be seen that the centres of suspension in this 
steelyard, instead of being in a right line, as in those 
commonly known in the northern counties under the 
designation of drones, are so placed, that, either edge 
npwarda, the besm partakes somewhat of the tendency 
of what is called a dowee balance. One alleged ad- 
vantage of this construction is, that when the ball is 
moved to the notch in which Jt eqnipoisea the aubatance 
depending from the hooks, there is no occasion to sup- 
port it with the hand, as the cock or poinler, which 
makes a right angle with the beam, will stand upright 
when the weighing is accurate. 

It will be obvious, that if, instead of the hooks D D, 
and the ball B, scales were suspended from the axis of 
tiie former, and from another axis in the situation of 
ihelatler, loose weights might be used of a much smaller 
dze than would be required to counterpoise any given 
article in an equal-armed balance ; and hence scales are 
constructed on this principle in order to save trouble in 
la^e weighings, as, witli a proper beam, 561bs. sus- 
pended to the longer brachium, will balance 4cwl. upon 
the shorter, and so on to one ton or upwards, the weight 
being graduated accordingly. A steelyard of this de- 
scription, with the basin suspended by chains, was 
found among the ruins of I'ompeii. It is figured and 
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described, with other similar articles, by « 

and froin a dale on the beam in Ilomaii m 

the wordB " exacia in capito," it appears to have b 

made, or at kai>t marked, in the 7Tth year of oi 

and to have been proved, in the capital of the e 

Some of the balances found were accompanied b 

ligula, ur small weight which slides along the be 

An ingenious and useful appUcation of the p. 
of the steelyard Is exhibited in the instrument in' 
in I8I6, by Mr. Brady of Lambeth, and called b 
the Domeslic Balance, from its being more particuli 
adapted for family purposes, such b 
bread, butter, &c,, having a self-acting w«ght, 1 
IB part of the machine. It is contended, that ti 
lance is preferable to the common scale with 1 
weights, the latter being often lost 
wrvanta or children. The common steelyard i 
convenient for domestic use, having no scale 01 
place the goods in; nor is it always sufficiently m 
rate to detect short weight in small articles, 
Brady's balance will do. It may be made to ei 
any amount of weight, and talccs up very little n 
a kitchen or other place, as it hangs flat a 
wall when not in use. It is not very liable to h 
maged or to get out of repair, and is always ready w 
wanted. 

This instrument is represented in Jig, 08. 
sists of s graduated metallic Umb, ABC, ti 
with the centre S by three strons metal radii o; 
The whole is suspended from a fixed point D by a 
The edge an which the instrument rests at F ii 
short distance from the centre of gravity on the 
AS. On an edge near the centre S is placed bi 
presented upwards, on which rests a loop of met 
minating in a hook at G. To this hook the sci 
the substance to be weighed, is suspended. Wheafl 
instrument is unloaded, the arm A F preponderates, m 
the graduated arch passes through tlie loop, until g 
index on the edge of the loop is opposite a 
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additional weight appended to the hook G pnllt down 
the arm F S, and causes a part of the arch to pass 




through the loop, — the point at which the index rests 
always indicating ihe amount of weight. 

Of late years^ several ingenious and useful con- 
tiivances for weighing have been introduced to the 
notice of the public^ depending upon the well known 
principle of extreme elasticity in nicely tempered steel. 

The most portable, though not the most satisfactory, 
weighing machine of this class, is that so long known 
under the appellation of the spring steelyard. It con- 
sists of a small tube of brass or iron, enclosing a steel 
spring coiled about a rod of iron, which rod, passing 
through a hole in the bottom of the tube, is finislied 
with a hook upon which to hang the commodity to be 
weighed ; and immediately above is a graduated scale 
serving to indicate the weight suspended. The iron rod 
is attached to the steel spring, which is drawn down or 

VOL.. II. z 



SSS jaan and «Teei. uasvPactuhb. cbap. iiii, 

allowed to recoil, aecurJing to the force applied; the 
maikE on the scale indicating, by their appearance out. 
side the orifice, the weight of the article placed upon the 

Among tile various improvements in tnschines upon 
this principle may be mentioned Salter's^ which has a 
brass plate affixed, with a groove down the middle, in 
which a pointer slides, to indicate, by a reference U) 
side figures, the weight of whatever may be appended 
to the hook ; and the index-weighing machine, in- 
vented by Mr. Martin, to whom the silver Isia medal of 
the Society of Arts was presented. This machine is 
composed, in front, of a circnlar dial-plale of bras, 
traversed by a hand or index, like the minute hand of a 
clock ; the axis of this hand is a pinion confined in a 
box screwed against the back of the dial-plate, and COU' 
taining a rack enited to the pinion already mentioned, 
having a hook attached to the lower end, and sustuned 
above by an heUacal steel spring. When this machine 
is not in use, the hand rests in s vertical position agaioBt 
a pin in the face of the dial ; but when any weight h 
pk<%d upon the hook, (he spiring is depressed, and 
the rack, acting upon the pinion, turns the hand to a 
figure upon the dial corrceponiling with the amouac of 
the article to be weighed. These machines, which an 
very portable, and manufactured with great care, ttt 
e3£Ceedingly useful for most ordinary purposea, wken 
particular acciu'acy is not required. With a sultaUe 
chair attached, it is very convenient for aacerlaining 
the weight of the body, and is often used at the race- 
course, where jockeys are weighed. 

This method of indicating weight on a dial is pro. 
bably of French origin. There is a machine of itdl 
description in the collection cf the Society for (be 
Encouragement of Arts, Manufactures, and Conunetcf, 
at the Adclphi, and which was figured and described io 
the Society's Transactions for 1791, vol. ix. Tiit 
machine was presented by M. Hanin of Paris, and wh 
BD constructed, that the weights of tlie principal coun> 
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n Europe, and die relative proportions thai ihey 
B each other, are shown at one view. Fig. 90. 
g. 9J. represents tile back of M. Haiiin'^ 

machine. It is suspeiiiicil by the 
ring a. A weight being attached to 
die liook 6, the apring c, made fast by 
\ strong screws at il, is drawn down- 
I wards, and the bar e, having a rack 
' at/, tuniB the pinion 0, to the axis 
of which is fastened on index which 
^ the other side or face of the 
plate. That face is marked with a 
c circles, and the weights of twelve 
;s of Europe are engraved on it. When 
ny wdght is hung upon tlie hook b, the index traversea 
file dial till it rests upon those figures in the circles which 
ahow the weight at the different places named. The 
diaLplate is a permanent table, showing what weight of 
Kiy of those countries IE equal to so many pounds Troy 
'of London, nhich are engraved on the outer circle, or 
to die pounds avoirdupois, which are marked on the 
■econd circle ; and so of the rest, 

A very useful, compact, and ingenious contrivance, 
called a counter- weighing machine, has come into ge- 
neral use. Ju this machine it will be observed that the 
receptacles for the weights and the article to he weighed 
are placed above the beam, insltad of being suspended 
underneath, as in the ordinary balance. The beam 
A {,fi3- 1 00.) is composed of two parallel bars, with three 
8 pieces terminating in suspension pivots — one in 
ihe middle, and one at each end. A table B is placed 
It one end, to receive the weights, and a dish C at the 
other, to hold whatever matter is to be weighed : this 
dish rests loosely upon a spandrii or bracket, so that 
it may be conveniently taken ofT, and its contents in. 
■tmlly poured out by die shopman. Two hollow 
■tandards, D E, with the connecting piece F, and the 
dumnelled bottom G, consist of one stotit casting of pig 
netal. The vertical motion of the table B and the 



s obtained by a cDntrirance not imUke thil 
which regulatea the descent of the piston in the modem 




steam engine, and will be dearlj undentood from the 
annexed dli^ani. 



In the above sketch, a is the beam, and 6 1 
hanging on the pivots at each end ; fi-om these fi 
the tail pieces d e pass down the standards D B,] 
100.) and arc jointed or linked to two iron rods] 
and 0, which again are linked to a centre i 
ingenious contrivance effects the parallel mt 
dish or plate; but tlic nunibei' of paints of contasc 
friction of which haa to be overcome, is increaM 
least from three to six in thU, as corapeiTed J 
tlic common balance, and considerahl; more in m 
amount, when we consider that the fastenings a 
invisible rods at m n o, by no means resemble in ] 
cacj of bearing the acute edge pivots at a I 
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to the beam, II could only, liowever, be in very nice 
neighing that even the amount of fnclion here alluded 
10 ought to form any objection to this exceedingly con^ 
renient and desirable machine. For all the ordinary 
purposes of shopkeepers, especially as connected with 
the weighing of gross articles from 7 lbs. to 112 lbs., this 
r-weighing machine cannot be ton highly esli- 




The instrument represented in Jig. 109., is a machine 
by which weights of great amount, such as loaded wag- 
I, are ascertained by means of a eystem of connected 
levers. Machines of this description, though formerly 
oompoBed for the most part of wood, are now generally 
made of cast and wrought iron, including the floor upon 
which rest the wheels of the carriage, which with its 
load is to be weighed. 

As far as they can be conveniently exhibited at one 
riew, the different parts of a modern iron weighing 
machine, for loaded waggons. Sec. are here represented. 
The cast-iron plate or platform A is twelve feet long by 
Hven feet wide ; on this the veliicle to be weighed restft. 
It lies lerel with the ground, and is enclosed by an 



margin I' 



n twelve inches wide, two sides of whii^ 
iron knobs at the comerB t 
Aese plfttes together, an d serve as (guides for the n 
~ a carnage upon the plale. Under the edges of « 
Vfibtfomi are elrong metal beams for giving b 

t each end tile n 
I'fiutened with screwe am 
I omitted in the delineation i 

B the material parts. Two ttiangular levers, j 
I are marked F and G, pass through the frames above ■ 
I tioned; their endii rest upon iron points i 
I supports. The platform is suspended upon tbeae U 
I bj means of stout links, aeo, attached to the lom 
Wot the frame. These riogi rest upon fom" points, [ 



1 frames D E, 
lo with wrought-iroa ^m^ 



■ on the 




by theenlai^ed section (Jg.103.). 1 
the points where the levers iTieet 
are hooks passing through s i 
the beam J K. Thia beam, whioS 
twelve feet in length, works at % 
end upon a joint supported by a [li 
of stoiie work, and at the other a 
atiaclied by a bar 1a the end of M 
, other Lever L. L 

'S- The lever L, which in shape andfl 
similar to the common steelyard beam, is ten || 
ine feet from the smaller end to die axis of si 
I Win in the pillar M, and one foot from the latter pi 
I the eye of the descending rod. Three ndghts a: 
Kior the following purposes: — 6 is a small one d 

e the equilibrium of the machine, v ' 
I by wet or other causes ; c is the commoi 
I which is moved along tiie graduated line of the leverJ 
L sscerlain the weight of whatever may be upon the |f 
I form. The scale traversed by this bulb, from thejj 
I to the guide N, will indicsle 28 lbs. to 8 Ions, 'fl^ 
I the load on the platform exceeds the latter freight 
I ball d is hung upon the extremity of the beam, ani^ 
L hulb Q moved back again, by which operation the ] 
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W01 now indiotte about 4 cvrt. tnotc tbon before, It 
may he njentione<i, that besides the construction of these 
ponderous machineH, in con nee ti on with wdj^h-hoitset 
bj the sid«s of ihe roRd, for the purpose of secerluning 
ivhelher or not vehicles of the given breadth of wheel 
Ctiry loads in accordance with the act of parliament, 

' in markets, &c. they are often made on a smaller 
!, and fixed level with the floor in warehouses and 
edier places, for the convenicncy of weighing caiki of 
beavy goods, and large articles generally. 

Afferent opinions have been entertained by writeM 
«bo have treated on the subject, as to the weights used in 
iUs country anterior to the time of Edward III. The 
questiDii has chiefly been, whether the avoirdupois 
pound of sixteen, or the Troy pound of twelve ounces, 
il 10 be considered as the more ancieuL In faTOur of 
tbe former opinion, biehop Cumberland asaerti, that 
" OUT old English avoirdupois ounce is the same as the 
Roman ounce, tnd was probubly introduced into this 
country by the Romans, when they gave laws and 
planted colonics here, and has thence continued un- 
ged to this day; which is not commonly observed, 
use we use the avoirdupois weight only about 
beavier commodities — not in weighing gold or silver, 
which are weighed by the troy ounce, which I auppose 

IB introduced by the Normans, because it takes the 
name from a French town, Troyes, in Champagne." 

William the Conqueror, by his charter, confirmed to 
the English all their ancient laws, with such addilions 
r alterations as appealed advaniageouB. The fifty. 
iventh clause of lliis charter, under the title of " De 
Uensuris et Ponderibus," ordained that sealed stand- 
ards both of weights and measures should be made such 
as his predecessor king Edward bad ordained. Unfor. 
tanately, neither the weights Tior measures are more 
particularly defined. It is staled, however, in the 
Chionicon Preticeum, that the Conqueror determined 
that a penny-weight should Ije equal to thirty-lwo 
graiDB of dry wheat ; and subsequent slatuleB, espi-ciallj 
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that of 31 Edward 1., explitin the ancient weiglitE. WL ^] 
refErence to a similar radical, that ia to say, the BnglL^) 
penny, called ft penny sterling, when coined wilhc»-»j, 
clipping, it was to weigh thirty-two grains of dry wh^s^i 
taken from tlie midst of the ear, and twenty of thos« 
penny-weights were to make an ounce, and twel-ve 
ounces a pound. The Troy pound, derived from 'fclie 
ahoTc.mentioned standard, continued to be recognised as 
tin; legal weight in general use until the reign of Henry 
Vlll., when this monarch, in the eighteenth year of itia 
reign, abolished the old pound, and established tJie 
Troy. He declared that the latter was heavier than the 
former by three quarters of an ounce, the heavier 
weight having, in all probability, been sanctioned by liis 

The Philosophical Transactions contain three or fiat 
articles on the subject of old English weights. Oneof tlie 
writers (Henry Norris, esq.) says, "What the weigii! 
of that pound was, which was raised from a penn^ 
weight, equal to the weight of thirty-two grains of whetl, 
w" may clearly learn from that declaration in [lie l8't 
Henry VIII., when he abolished that old pound ■1>' 
established the Troy weiglii, which Bays that the Troy 
pound exceedeth the old Tower pound by three quirlctt 
of an ounce. As the Troy pound established by Ileniy 
Vlll. is the same as is now in use, consisting of 51w 
Troy grains, and 4.80 grains to the ounce, and twelTe 
ounces to the pound; so SGO grains are three quarters 
of the ounce, which, deducted from 57()0, leaves 5W0 
Troy grains, equal to the weight of that old Saxon pound 
which he abolished. But to trace out eiipeninenUDf 
the weight of that penny-weight, raised from thitty- 
twD grains of wheat, I got a small sample of dry wliett 
of last year (1773) (cbe weight of the ear but ordi- 
nary), and from a little handful of it I told out jtist j 
ninety-six round plump grains, dividing them into 
parcels of thirty-two grains each, and all three weighed 
exactly twenty- four and a half Troy grains; consequent- 
ly 240 such penny -weigh la, whiidi the old [Miund ~ 



tated of, were equal only to 5400 of our present Troy 
K'^ngj conformably to the decliiration of Henry VIII, 
■ nils the weight of that old pound ie dearly ascertained 
*> have been lighter than the present Troy puund by 
^fBe quarters of au ounce, and this clearly bIiowh that 
««y were two different weights." 

"Vhe origin of the present avoirdupois pound of 
'*teen ounoes, equal to 7680 Troy grains, is involved in 
<>scurit7, notwithstanding the hypoihcsis of bishop 
'Unaberland. The earliest occurrence of the term it- 
«3f in our kwa, ia in a statute of 27th Edward 111., 
•here it is recited, that " some merchants bought 
^<ardupoia merchandises by one weight, and sold them 
^ another." Until the middle of the sixteenth cen- 
^Qry, the retail butchers sold their meat in the market 
lij hand; but Henry VIII,, in the 24th year of his 
*dgn, obliged them to provide themselves with beams, 
■dies, and avoirdupois weights, sealed. Although this 
" haberdupoise " weighing was not then for the iirst 
lime insisted on, it doea not appear that the royal 
nUhorit J interfered with the weights themselves, which 
neat likdy were similar to tho^ which had long been 
ii me for the weighing of gross cominoditiei!, though 
until that period never legally sanctioned. In the next 
itign, both the Troy weight and the avoirdupois weight, 
now remaining as standards in the exchequer, were de- 
I poiited there. 

[The former of these sets of standard weights consists 
nt a pile or box of hollow brass Troy weights, from 256 
ounces downwards to the sixteenth part of one ounce, 
■11 Kverally marked with a crowned E. ; these are not 
Moompanied by either penny-weights or grains that are 
considered as standards. The standard avoirdupois 
weights kept in the exchequer are these : a fourteen 
jmind beil weight of brass, marked with a crowned 
B., and inscribed 

XIIII POUNDE AVERDEPOIZ 
ELISABETH REGINA 
- 1582. 
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Also B seren pound, a four pound, and a single _ _ 

avoirdupois bell weights ; and severally marked as fr J - , _ 
low«, excepting the variations for the number of pounA. 
in each weight reapectively : — 
VII. A 



A" REG XXX, 

With the foregoing are alto kept a pile of flat ■' 
pois weights, from fourteen pounds down U 
fourth part of a pound. The founders' companfl 
London are, by their charter from Icing Jamei, ■ 
rised and directed lo have the sizing and markiiig d 
mannerof brass weights, to be made or wrought, oi 
uttered or kept for sale, within the city of I 
three miles therefrom. And the weights deli 
them from his majesty's exchequer, and noi 
their hall as their standards for the uses above m 
are a pile of flat brass Troy weights, from 2S6 Q 
down to the sixteenth part of an ounce, all sealed^ 
IJie escbequer seal, and marked with C R, cton 
16M, and a stamp of the initial letters of the n 
name ; also a set of brass avoirdupois weights, k 
and marked in like manner. 

By an act of parliament passed in June, 1834,1 
ascertaining and estshlishing uniformity of w 
measures, it was enacted, that from and after the fil 
May, in the following year, the standard brass t 
made in I7^8> and then in the custody of the de^ 
the house of commons, should be considered the o; '" 
and genuine " measure weight," and moreover 
be, by the same act, denominated the imperial al 
pound Troy, and the unit from which all other w 
should alone be derived, computed, and ssce; 
The act, after dedoiing that the 576'Oth part 
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said Troy pound shall be taken for one grain, declares 
that 7000 such grains shall be a pound avoirdupois ; 
that one sixteenth of such pound shall be an ounce 
avoirdupois, and one sixteenth part of such ounce a 
dram. 

The plan laid down in this act of parliament for 
correcting or restoring the standard of weight, should 
it ever be injured or lost, will be sufficiently interesting 
to the general reader to justify its quotation in the words 
of the original statute > — " And whereas it is expedient 
that the said standard pound Troy, if lost, destroyed, 
defaced^ or otherwise injured, should be restored of the 
same weight, by reference to some invariable natural 
standard : and whereas it has been ascertained, by the 
commissioners appointed by his majesty to inquire into 
the subjects of weights and measures, that a cubic inch 
of dist^led water, weighed in air by brass weights, at 
the temperature of sixty-two degrees of Fahrenheit's 
thermometer, the barometer being at thirty inches, is 
equal to 252 grains, 458,000th parts of a grain, of 
which, as aforesaid, the imperial standard Troy pound 
contains 5760 ; be it therefore enacted, that if at any 
time hereafter, the said imperial standard Troy pound 
shall be lost, or shall be in any manner destroyed, de- 
faced, or otherwise injured, it shall and may be restored 
by making, under the direction of the lord high trea- 
surer, or the commissioners of his majesty's treasury 
of the United Kingdom of Great Britain and Ireland, 
or any three of them, for the time being, a new stand, 
ard Troy pound bearing the same proportion to the 
weight of a cubic inch of distilled water, as the said 
standard pound hereby established bears to such cubic 
inch of water." 

Several parliamentary commissions have been ap- 
pointed to consider the propriety of some new adjust- 
ment of the English weights and measures, with a view 
to the adoption of a more uniform system than that at 
present in use. An adjustment of ^e standard of 
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measure (the Imperial) has been effected^ but 
the divisions of weight remain unchanged. Ou: 
does not admit of any description of the h 
employed at the Bank of England and at the Mi 
weighing and separating the heavy and h'ght sove 
-—instruments which are remarkable examples 
genuity. 
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CHAP. XIV. 

MISCELLANEOUS ARTICLES. 

8ADDLZR*8 IROVMONGERT. ANTIQUITY OF ftTIRRUPS. SPURS. 

— BRIDLK-BFTS AMD BRANCHES. MANUFACTURE OF THIS DE- 
SCRIPTION OF ARTICLES. — CASE-HARDENING. PLATING ON 

STEEL. BAGNAL's PATENT RINGS. LANCASHIRE TOOLS. 

PERFECTION OF THE WARRINGTON MANUFACTURES. BIR- 
MINGHAM STEEL TOYS. INVENTORY OF SMALL WAKES 

FORMERLY IMPORTED INTO THIS COUNTRY. SHOE-BUCKLES.* 

CAPRICE IN FASHION OF SHOE-BUCKLES. POLISHED STEEL 

TRINKETS. STEEL PENS. PBRRY's, HEELEY's, SKINNER's, 

mordan's, and gillot's pens. 

Before we dismiss the subject of manufactures in 
Iron and steel, it may be proper to mention a few of 
those miscellaneous wares fabricated out of one or both 
of these metals^ and which do not fall properly into 
any general classes. These articles are^ in fact^ infi- 
nitely diversified in form and purpose : they afford oc- 
cupation to an immense number of hands in the work- 
shopS; and yields of course^ a proportionately large 
amount of trade influence and income to those who 
direct the complex and expensive arrangements for their 
production on a large scale. The matters about to be 
mentioned have no connection with each other, further 
than that they are mostly found exposed together for 
sale, in the shop of the hardwareman or the iron- 
monger : neither is it intended to describe in detail 
the processes of fabrication, which would not often be 
intelligible without being verbose; and still seldomer 
would the interest, which a reader might take in the 
perusal of such details, be likely to reward his patience. 
Articles, however, with which almost every, person must 
be more or less familiar, demand some notice. These 
are commercially known as Birmingham wares. 




SridleMln, Spurs, SHrmpt. 



t might not unreasonably be supposed, that for iJ,, 
I three articles of saddler's ironmongery named at (Jj^ 
f' head of this paragraph we should clitim an anti^uit- 
coeyal with the art of equitation itself. This, however 
is so far from being the fact, that na such early clafg 
can be substantiated, even for the invention of the Btd, 
:. In the earlieet ages, it appears certain that tiie 
Icr sat upon the back of the horse without a Buluf 
tt ; and long after some sort of covering became com. 
m, it did not at all resemble our saddles, but wu 
usett as much for show as for convenience. The old 
. Germans are eaid to have considered the use of siddlct 
disgraceful, and to have despised the Romans who used 
I them, perhaps adopting them from the Persians. M 
' what time they liecame common among tlie Greeks nd 
' Roraana does not appear ; it is certain, however, ihU 
when they came into use, they were not only coDddeied 
L indispensable, but made of the most costly msteriili, 
in tlic most sumptuous manner; so much so, 4*1 
I the emperor Lea I. issued an edict prohibiting than 
[i from being adorned with pearls and precious stones. The 
I earliest authentic mention of saddles is supposed to IK I 
n onler of the emperor Theodosina, in the year 365, 
by which those who wished to ride post horses were 
I forbidden to use saddles weighing more than siXiJ 
I pounds. 

1 An old saddle with stirrups was two centuries ^ 
J ihown to travellers at Rome, as having bclong<d tA 
I Jtilius CsBsar. Tlie credulity that might have, perhaps 
pbeen pardoned for looking with veneration upon the 
lancient saddle, ought certainly to have been shocked 
I with the anachronism of its appendages ; for stirrups IM 
mvf midoubtcdly more recent introduction. In neithen 
VGreek nor Roman aatfaors, even those who hav 



he flimiture of horEes, does there occur any mention 
if stirrups, — the Latin word etapea, supposed to be 
formed from ttie German staff, a step liaving been first 
ased in the fourteenth century. 

Although thb ancient equestrians were expected to 
able to vault upon their sadiUes with aa much 
Bigility as persons accustomed to ride now gain them hy 
Ana of the stitnipj mounting stones were common 
the continent of Europe. They are occasionally seen 
this day in some places, though only generally used 
females. Various other methods of mounting were 
levised, and amongst the rest that of stepping upon the 
servant. On which account, conquerors 
subjected their vanquished enemies to this 
dqp'ading huniihation. In this ignominious manner 
Vru the emperor Valerian treated by Sapor, Icing of 
Penia. According to Beckmann, stirrups are clearly 
mentioned before the end of tlic sixth century, in a 
boolc hy Mauritius on the art of war, in which the su- 
says, that a horseman must have at hie saddle 
ron ecala. In the case of stirrups, as of other lux- 
uries growing out of refinement of manners, it seems 
those who first adopted them were derided by others, 
*llo either dispensed with or could not procure them. 
They were charged with efferoinacy and innovation, 
twelfth century they became comparatively 



Spurs, although the period of their introduction is 
Wtknown, are of inferior antiijuity to stirrups, as well 
in this country as elsewhere. Both stirrups and spurs, 
however, were known to the Anglo-Saxons, as appears 
contemporary sketches, though they are sometimes 
Rpresented riding without either. Tl>e Saxons pro. 
EnJ>Iy introduced spurs into England, but, from the 
earliest deUneations extant, it appears that the rowel 
inu not in use. Its purpose was answered by a 

_~e point, as may be seen from several of the plates 
Ifa Strutt, The rowel occurs for the first time in 



■ sketch belonging to the latter end of the ihirieen.fX 
century. At this time, and long aflerwanlB, the spixra 
of cavaliers were heavy and cumberBome, as may be se^n 
from the antique specimeus preserved la the cabinetE of 

The use of iron bits to which the bridle is attactied 
appears to be as old as the art of horsemanship itself. 
Xenophon, more than 400 years before Christ, m^ii- 
lioTia them as being in use in the Grecian stales ; and 
the apostle St. James has a striking expression illustrv- 
tive of their use, and from which it seems they vreie 
generally known in his time. The bit, in its siniplest 
form, was probably nothing more than a small bar of 
iron, with a loop at each end, passed between the j«m i 
and over the tongue of a horse, to enable the rider to 
command the guidance of his beast by pulling lie reiiii 
to the right or to the left. The earliest alteration would 
be to give the fait a degree of curvature in the middle, 
so as to relieve the horse's tongue, and by this means a 
considerable amount of suffering would be taken awifi 
As this alteration would, however, in a corresponiQi^ 
degree, diminish the rider's command of the hone's 
head, other contrivances would be resorted to make 19 
the deficiency with restive animals ; and this 
have led to die common snaffle, and afterwards to 
far more efficient and now general curb bit, having 
chain passing under the chin, and a cross piece 
fastened at each end of the bit outride the month, 
serving as a lever, by means of which the bridle inif 
operate so as to pinch the lower chap very tighdy. 

Hence, although by bits, strictly speaking, be a 
meant one or two hnks of iron placed within a horse'i 
mouth, and to the outer end of which the bridle for tie 
directioD of the animal is attached, the term If 
derslood in a more comprehensive sense, as including, 
all its variety and extent, the metallic apparatus usually 
placed within and without side the mouth of a horse, 
and npon which the reiiis are made to act with a me- 



Puical effect. In this larger acceptation, therefore, 
includcE the bits or mouth pieces properlj so called. 




e Goib vhich passes underneath the chin, and the 
MAches which lie parallel with tlie cheeks of the horse, 
he most common and Eimple form of linked mouth 
"ti as already stated, is the snaffle, which, however 
'VersiGed in make and strength, is derived from the 
d mnstol or watering bit. The form cf this bit, it will 
a observed, afibrds the utmost liberty to the tongue : 
teft have been a variety of others, by no means so 
BDIle in their fashion for the management of hard 
loathed or stubbom horses ; the most common of these 



I, what IE called the port mouth, and is used with the 
nHi chain bridle : this bit consists of an entire bar 
tTHed to the branches, and having a curb in the roid- 
le neariy in the form of a Greek n. When the bridle 
I (town very tight, this rise in the bit is made to press 
Hid against the roof of the horse's mouth, at the same 
ime that the curb chain closely presses the chin. Old 
titers on these matters mention bits with mouth knobs 
Membling melons, balls, pears, &c. These clumsy 
mtrivances, except in the breaking bit of young horses, 
ITS long since yielded to the more scientific and ef- 
dent adaptation of the various kinds of branches. 
The Ft«ich paid much earlier attention to equestrian 
(erciscB than the EngUsh, and we derived from that 
wple most of our old fashions of horse furniture ; 
le branches first seen in this country were brought 
om France ; they were, however, soon imitated, 
td ultimately surpassed by our own artists. The 



fonn of the branch anciently, as at present, m 






Bified in every degree, from t 

straight line ur pistol shape to 

the utmost knee bent. Fig.lOi. 

represents ■ branch much in 

vogue with fir^t-rate horsemen 

about two centuries ago. From 

A to B is what in the bnguije 

of the manage is called the line 

of the banquet, C to D arch of 

the banquet, E the bani;uel, F 

the eje into which the curb 

chain is linked, G the seril hole, 

to which the bridle is nttsched. 

Fig. 106, represents the bM 

fashionable and effident gijj-U^ 

at present in uie. A is the CuA 

chain, B the port mouth, C D 

branches, composed of one unbroken ni 

of iron, the lower part of which hup 

ilonn under the mouth of the )wiix: 

a bed ef are iron loops raised in tb 

i substance of the cheeks, and to vhich 

the curb chain is attached higher VJ 

or lower down as the animal vnj hxf- 

pen to be hard mouthed or otherwiiCi 

and thus render a greater or a lea ^ 

giee of leverage necessary to manage 

The manufacture of all the metallic parts of hone 
furniture was carried on at an early period in London, 
by artisans, incorporated under the denonunation of 
loriners and spurriers. In more modem ti . " 
saddlers' ironmongery of every sort has formed a larjo 
part of the staple trades of Birminghamj Wilal, 
Wolverhampton, Wednesbury, and places adjacent; 
where, for cheapness in the common, and perfection in 
the beat articles, the workmen are at present unrivalled. 

Curb chains and branches, as well as the varioM 
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metallic articles belonging to coach and otiicr hameHB, 
■re made of iron or steel, japanned, tinned, burnished, 
or plated with brass or Biher, and in some cases still 
more expensively ornamented at the option of the 
■nakera and purchasers. Tht ordinary' bright articles of 
this class ought to be forged out of goad iron, and after- 
wwdfl case-hardened. When the material has been first 
rudely fasbianed on the anvil by the hammer, it is then 
brought into its final shape by fiUng. Vast (juantitieB 
•re cast in sand moulds, with that kind of run steel 
which is BO largely used in the production of common 
table-kuives and forks. As articles cast from the best 
sorts of native iron admit of being annealed so ai to 
unite a considerable degree of elasticity and tenacity of 
body with a good polish, many pieces of the metal 
work used by the harness maker may without danger 
be BO manufactured. But as in dealing with a spirited 
bone, either in harnesa or when mounted, the lives of 
individuals so frequently become dependent on the sta- 
bility of the metallic parts of the reins or other trap, 
pings, it is certainly a matter of serious consideration, 
not only to know tliat good materials but good woik- 
mansbip characterise such articles. 

The usual method of case-hardening is to place the 
Iron articles in a close coller, or other vessel, filled with 
animal carbon, such as burnt leather, bones, hair, &c. 
and then submit the whole to a regular heat, for some 
time. Pure iron may likewise be superficially con- 
verted into steel, so as to harden, temper, and receive a 
fliiepo]i«h,bybcing8urrounded with die turnings from 
cast iron, and in this slate submitted to the action of the 
file. There are various other processes which may be 
reeotted to for this purpose, more or less simple in dieir 
nature. The following composition, to be used instead 
of charcoal in the process of converting iron into steel, 
waa specified at the patent office, in ItiSS ; and, from 
die number of ingredients, reminds us of the empirical 
prcMriptions of the 15th century. This mixture is as fol- 
Icnn : — " Take one ounce of sal a 
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of borax, one ounce of alum, one quart of fine rait ; put 
them into an iron or other metal vessel, ECir them well 
together, and beat ihcm till the vessel is red hot, and 
the same ceases to smoke; then, after it is cool, pul- 
verise it to a dust; afterwards, take four quarts of strong 
soot, two quarts of pulverised burnt leather, two gills of 
burnt horse hoof, one pint of fine salt, one qusit of 
vinegar, and two quarts of urine ; put them into tin iron 
or other metal vessel, sdr them well together to the 
consistence of mortar, then boil it down, stirring it well 
till it becomes perfectly dry Uke dust: then after cool- 
ing it, take the first-mentioned composition, and aifl 
it through a fine sieve, mixing it at the same time with 
the second composition : the mixture is then to be afled 
upon the iron to be converted, stratum super stratum. 
My experience," says tlie patentee, "has found the 
above propotdons to form a suitable quantity for con. 
verting about one hundred weight of iron (articles) of 
ordinary sizes." 

In the present day, not only spurs, bridle bits, and 
horse furniture in general, as before stated, but likewise 
a great number of other articles, are plated with silver 
upon steel, thus adding lo the strength of the solid na- 
teria) the beauty of the precious metal with nhieh it ifej 
covered. In the beat workmanship, the article, . ~ 
being filed clean and smooth, is wrapped all o> 
fillet of sheet silver, which is fastened with si 
after which, borax ground with water is laid upon m 
surface and sprinkled with silver solder; it i 
heated red hot, so as to braze the silver to th( 
The surface is then filed smooth, burnished, 
otherwise got np as silver. More commonly, how. 
ever, the metallic parts of harness, and a vast variety 
of other wares, are covered with silver by soft aol- 
dering. The process of plating articles of this de- 
«cription is as follows: — The piece is, in the fint 
place, filed all over the surface, so as to be perfectly 
clean and bright ; it is then tinned in the usual manner. 
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by (lipping ■" a vessel of melted tin, and wiped ovo' 
with hurda, so that no more than a very slight coiling 
may remain, A foil of diver, beaten very diia, is then 
cut of the size of the article, and folded upon it as per- 
fectly and closely as p(»sible. In the flat parts it ia 
beaten close with a small hammer, covered with cloth ; 
while, upon the mouldings and in hollows, the foil 
is rubbed down with a son of wooden burnisher. When 
the silver flim has been properly closed upon the steel, 
~n every part, so aa to adhere, as it will do from contact, 
a heated doctor, or soldering bit, very similar to that 
used by the tin-plate workers, is passed over every part 
of the Burfaoe, by which operation the tin and silver are 
united, and the pellicle of prectoua metal adheres lo the 
body of the article with considerable tenacity. 

To make the attachment still more perfect, the surface 
is now sprinkled over with powdered rosin, and heated 
over a charcoal or clear coke fire, gently urged by the 
bellows, the article being frequently withdrawn and 
dipped into the powdered rosin, in order to flux the (in. 
A piece of rod aolJer is next applied freely upon the 
•urface; so that, by repeatedly re-hcating, the greatei!t 
eertalnCy of its being secured is attained, ^fhen the 
latter object is believed lo have been gained, the article 
ia withdrawn from the heat and carefully wiped over 
with the hurds and oU, in order to remove as much as 
possible the tin and solder from the surface, which it 
■till more completely etFected by buffing the surface 
with fine sand. 

When the ihape of the article permits, it is then 
fiirbished all over with a dead smooth flie, and after, 
wards rubbed with a Charley forest-stone of a peculiar 
grain. It is next got up by the appUcation of a stick 
covered with soft leather and dressed with burnt rotten 
e and oil, and, finally, finished, or " coloured," on a 
huff of buek.skin witli fine dry sifted rotten-stone. The 
Uadei of fruit.knives are frequently plated by this 
' od, being thus much cheaper, and certainly more 
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usefulj thnn when mule entirely of silver; for lo the 
ippearsnce and cleanness of the precious metal aie added 
the sharpness, tlie firmQees, and the elasticity of the 

The leather part of bridles and other straps usually 
pass through metal rings^ aftsr which they are fastened 
with buckles. An ingenious attempt has been made 10 
do away with this arrangement by a contrivance rather 
novel in its applicitdon than in its principle. In 1611, 
B person of the name of Bagnal, of Waleal, saddler's 
ironmonger, obtained a patent far a method of making 
bridle-bits, snaffles, and bradoons for horses, maTlingale 
hooks, and rings of iron and steel, which consisted in 
making the rings (jfj. 107.) with an opening or division, 

JYg. 107. 



which was closed by means of levers, slides, pins, 
catches, or other contrivances; so that the leather, 
instead of requiring to be looped by buckles or fillets, 
had a permanent loop of the whole strength of its sub- 
stance ; which loop might be taken off the ring througti 
the opening at pleasure, either for the purpose of clean- 
ing the metal or using the bridle at its length to lead 
the horse, as is sometimes desirable, without the trouble 
of unbuckling. The patentee remarked, that his con- 
trivance might be particularly useful in mihtary cases, 
when it was often necessary to fasten a number of 
horses suddenly to one spot ; 'while the riders, as some- 
times happens with cavahy, quitted their horses for s 
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W ^Iftider this comprehensive deflignation is corapriEed 
' tea immenee variety of aiticlcB, chie&y used in the ma- 
nipulatory processes, bj alioast every elaea of ardficerB 
ID thia country, and, indeed, hy many persons beyond 
it. The acknavfledged superiority of the Lancathire 
, files has been already mentioned, as well as the fact, that 
such superiority belongs less to tbe material than to the 
methods of workmanship. To files may be added chi- 
i ads, graving, watch and clock maltera' tools, hand viceSj 
I pincera, metal and wire gauges, cutting pUers, and an 
extensive variety of articles, of which the foregoing 
may be taken as specimens. The metropolis of this 
[ bade is Warrington, where, in the old established ma. 
'i Bufactory of Stubs, every one of the numerous articles 
I waH nnder the name of " tools," in the common mean- 
I ing of tjie term, is produced in a style of perfection not, 
I probably, to be surpassed in the world. In this line 
even Birmingham yields the palm of superiority to 
Warrington. There is, for instance, one of the im- 
plements named above, which must always, on being 
examined by an artist belonging to any other hardware 
branch, excite his admiration — that is, the pliers com- 
monly used for cutting wire. The appropriate sym. 
' metry of the shape, the exquisite fitting and working of 
the joint, the regularity of the tiling of the whole, the 
accorale meeting of the edges, and the admirable tem- 
pering, render this little tool a curiosity in the estima- 
tion of those who can conceive bow large a degree of 
BGcnracy of hand must have been requisite for its pro- 
duction. Many of these producdons are made of iron, 
and case-hardened ; and these, as weU as those wrought 
out of steel, are stripped with a smooth file, and then 
finished in a peculiar style of blackness, except just at 
the cutting part, which is ground and polished. 



Hmry Stfel Tm/i. 

By this not very appropriate description the Bir. 
mlngh&m manufacturers refer to a class of articles, dif- 
fering but little, in itioBt respects, from those Uet 
mentioned. Instead, howcTer, of being formed with 
Bucb admirable symmetry, and exhibiting such rare 
workmanahip aa the former, these rather appear like 
cheap imitations of the articles with which they may be 
directly compared. Instead, too, of being got up black, 
as is the case with the Lancashire articles, these Bir. 
tningham goods are iiled bright, and slightly burnished. 
To enumerate all the " toya" of this class would be to 
transcribe a large list of miscellaneous cheap and oseftil 
wares, from a joiner's hammer to a sboemaki^r's tack. 
The pincers of the last-named workman, and the edged 
nippers commonly in use for breaking up loaf-sugar, 
are both of them well.known specimens of the exten- 
sive manufacture now adverted to ; they exhibit, like- 
wise, in the jointing — which, however, is perfect 
enough for the purpose intended — a strilung contrast 
with that close fitting which is so much admired in 
such of the Iiancashire tools as operate on a similar 
principle. 

Light Sled Toys. 

Birmingham has long been noted for the superiority 
of its workmen in the production of an endless variety 
of steel trinkets, for which this country was formerly in- 
debted to Milan, Berlin, and other foreign marts. As 
in the manufacture of the gre&ter part of the articles, 
properly ranking under the foregoing denomination, the 
worth of the material constitutes but a very small frac- 
tion of the ultimate value, the expenditure of ingenuity 
and workmanship constituting the remainder, it is the 
pohcy of the state no less than the interest oF the ar* 
lisan to encourage the home production of this desGrip.^ 



tion of nares. Whether irilh a laudable view to afford 
such encouragEDient to native genius anil inilusiry, or 
on other grounds, various enactmeots have, at different 
periods of our history, been resorted to for the regnla- 
tjon of the trade in those " bidsU wares," the sale of 
which oonstituled, in no small degree, the staple of an- 
cient pedlery. 

As a curious inventory of metallic articles, the im. 
portadon of which was interdicted at an important era 
of otir mercantile history — the reign of the earlier 
Tudora — it may not be uninteresting to cite a clause 
from an act of parliament passed in the time of 
Benry VII. Among the articlea wliich it was enacted 
that no " merchaunt straungers" should " brynge into 
the reohne of Ynglond to be soulde," we find men- 
tioned, " mans gyrdjllea, harynis wrought for gyrdyUes, 
poynta, laces of lede, purses, pouches, pynnes, knjvys, 
hangers, (ayloursherys, sesors, andyrens, coborde, tongea, 
fyer forkea, grydyrena, grydyren stocks, cocks, keys, 
lUngM, ayny betyn gold, or betyn silver, horse hameys, 
bittea, atoroppes, bokelles, chaynes, hityn nailes with 
jreu abonkes, currecs, stondynge condleatickes, bangying 
condlestickes, holy water acoppers, cbafyinge dyshes, 
hongjng lavers, curien rynges, clospea for gloves, 
bokelles for shoys (shoes), spones of tynn and lede, 
chejnes of wyre, as well laten as of silvere, grates," 
&c. 

TTie dreadful riot which occurred on what was after, 
■wards remembered as "evil May day," in 1518, was 
in consequence of a rising of the Londoners against the 
great number of foreigners who then crowded the su- 
burbs of the city, and made or sold a variety of wares, 
to the great prqudice of the native artificers. Speaking 
of tlie interlopers. Hall, in his life of Henry VIII., 
lays, " There were such numbers of them employed 
artificers, that the English conld get no work." They 
not only resided in this country aa competitors wi ' 
then merchants in the export^ition of tin, lead, &i 
they starved the home work:ncn by importing from 
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Hollanil a variety of articles, chiefly •rattli iron ware. 
Bach as oaila and locks. Macpherson, ia his Annals 
of Commerce, ailTcrting to tliia riot and these strangers, 
says, — "The pretended crimes of these foreignerj 
were, probably, their working cheaper, and being more 
industrious than our own people, whose exclusive pri. 
vilegea within the city kept the foreigners in tlie out- 
parts, and out of the freedom." 

Birmingham, which now produces, with so much 
reputalion, almost every article shove named, was all 
hut unknown for any credit that attached to its hard- 
ware productions in the reign of Hem7 VII. One 
article, of very ancient use in this country, and the 
manufacture of which contributed largely to the era, 
ployment of Warwickshire ingenuiiy, during the last 
century, the shoe.buckle, is now almost forgotten. In- 
significant as it may seem at the present day, the time 
was when almost every shod foot in the kingdom waa 
dependent on the buckle for its garniture : the celebrated 
works of the Soho, which have been so widely celebrated 
for the coinage of British and other money, and still 
more so for the iraptovement, almost the inventioa, of 
the steam-engine, originated wiih the manufacture of 
those small steel articles of which buckles constituted lo 
important a part. Boulton and Watt must ever be 
mentioned together in connection with the Soho works ; 
but it ia hardly hyperbohcal to say, that the patent 
Gteam-engines of the latter individual have nOt been 
more extensively known in this country of late years, 
than were, at one time, the patent shoe-latchets of the 
former. 

A curious history might be written of the introdnc- 
tion and disuse of the shoe-buckle. Hutton of Bir- 
mingham, with his characteristic quaintness, thus 
notices it, in eonneclion with the seat of its former ma- 
nufacture: — "This fashion (of piked toes), like ereery 
other, gave way to time, and, in its stead, the rose be- 
gan to bud upon the foot ; whiclt, under the house of 
Tudor, opened in great perfection. No shoe 
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(anhioiuble vithmit being fuic^ed wiih ■ full blown 
roBe. Ribands of every colour, except white, the etn- 
Llem of the ileprcsaed house of York, were btd in 
esteem ; but the led, like the honae of LancuUr, held 
the pre-eminence. Under the bouse of Stuart, the roie 
withered, which gave rise to the ihoe-string. The be«ut 
of that age ornamented ibdr bwertier with double Ucea 
of silk, tagi^ed with aiher, and the extremitiet were 
beuitified with a small fringe of the same metaL The 
inferior class wore lacea of plain silk, linen, or even a 
ihong of leather ; which last ia yet to be met with in 
the humble plains of rural life. But 1 am inclined to 
think the artists of Birmingham had no great hand in 
fitting out the beau of the lait century. 

" The revolution was remarkable for the introdoctioo 
of William, of liberty, and the minute buckle, not dif- 
fering much in size and shape from the horie.bean. 
This offspring of fancy, like the clouds, ia ever chang- 
ing — the fashion of to-day is thrown into the casting- 
pot to-morrow. The buckle seemg to have undergone 
every figure, size, and chape of geometrical invention. 
It has passed through every form ju the whole zodiac 
of Euclid. The Urge square buckle, plated with silver, 
was the ion of 1781. The ladies also adopted the 
rogning taste : it was difficult tc discover their t>eautiftil 
little feet, covered with an enormous shield of buckle ; 
and we wondered to see the active motion under the 
iDOSUTe load. Thus the British fair supported the ros- 
tmfactures of Birmingham, and killed by weight of 
metaL" The change of fashion that ensued was dig. 
utroiis to a large class of ingeaious arllsans, who were 
compelled to suffer, though not in silence, the loss of 
dieir tiBual employment. In 1791, a deputation of 
roaster buckle makers, from Birmingham, VValsal, and 
Wdferhamptonj waited upon the prince of Wales, 
(afterwards George IV.) at Carlton House. Tlie ob. 
ject of their audience was to present a petition, netting 
Ibrth the distresi!cd situation of thoiiasnds of individuals 
in the different branches of the buckle manufacture, in 
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GDDsequeDce of ihe fssliioa then prevalent of neariitg 
strings. Hia ro;aC highness received the petidoners 
very graciously, and, as a proof of hia Eympathj, not 
onl^ resolved to wear buckles himself, hut lo order ifaat 
hit household should do the same. The royal example 
and the royal command were alike nugatory, when op. 
posed to Ihe dominion of fashion: — strings became 
general; and, in 1812, to adopt the words of HuttOD, 
" the wliole generation of fashions, in the buckle line, 
was extinct : a buckle was not to be found on a female 
fool, nor upon any foot except that of old age," 

During the period referred (o by the Birmingfaani 
historian, Bolsover in Derbyshire, now only noted for 
its castle, was famous for the manufacture of superior 
steel buckles. The test of their excellent temper, still 
traditionally reported in the neighbourhood, was, that 
though the wheel of a loaded cart should pass over ■ 
Bolsover buckle, the latter, in consequence of its elas. 
ticity, would not suffer any permanent alteration of 
shape. Metal clasps, formerly so common for fasteniog 
the shoes of children, seem, in their disappearance, to 
have followed the buckles of the men and women, u 
they are now rarely met with. What, however, dees 
remainof the shoe buckleand clasp trade ismostly confined 
(o Walsal, where, as before stated, buckles, rings, terrili, 
uid other things belonging to harness of all kinds, are 
manufactured. 

It would be useless, not to say Impossible, to enu- 
merate all the articles of a useful or ornamental nature 
which are composed of polished steel, from the buckles 
already mentioned to the small bea<ls still occasionally 
purchased by the fair sex. Tlie following descriplioil 
uf the method of polishing steel ornaments is given in 
the Technoli^cal Repository : the hardened steel ii 
either polished flat, like glass, or cut into facets, like a 
diamond, consequently the lapidary's mill is used. The 
workmen commence by smoothing the work with rather 
coarse emery, then with finer emery, and finish with 
the finest. The smoothing being periected, they pdj 
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U with Engligh rouge, trit-oxide of iron, and oil, and 
Gnallj finieh it with (julty of tin (peroxide of tin) and 
""ter. ^rhen the steel articlea consist of raised and 
holloH work, they are smoothed and polished with the 
une Bubstanee ; but the instruments are, as in the case 
of leM harder metals, pieces of wood, pcopriy slisped, 
ndempbyed in the same manner: Eometimes also the 
dfcolar brush is used. We have, of late, wituessed 
Mmething like a revival of the taste for poUshed-sieel 
maments, in the purse snapt, girdle clasps, and eimilar 
ptoductions of the Birmingham workshops. Il were, 
indeed, to be wished, that a manufacture so pecuharly 
Bridsli, as well as profitable and beautiful, might never 
w Bufilired to decline ; but, like other ornamental arts, 
Wed My working must be left to its chances of generid 
di^rewon and casual revival : fashion is, in most cases, 
too capricious in its influence to yield to any arguments 
b bfoar of native industry in its general scope, much 
Uia to ihoK urged in beh^ of any particular branch 



Steel Peas. 

Be of metaUic pens is by no means of modem 
«iwe in this comitry : they have, however, when de- 
signed for any other purpose tllan to sett, been usually 
toade of silver, though, during the last fifty years, tens 
of thousands of brass ones, some neat and some clumsy, 
ilave been manufactured and sold along with the vari- 
tcti^ of cheap inkstands of the same metal. Lately, 
lliowever, there has been an extensive trade carried on in 
:1 pens : these articles, which di&*er considerably in 
construction, are mostly prepared with consider- 
care and success ; so much so, indeed, that the 
[Bill-venders have found their occupation to fall off in 
extraordinary degree. This rage originated chiefly, 
ftltogether, in the successful speculations of Mr. 
Perry of London, whose pens, however short 
their merits may faU of the piai^e of the 
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ceruinlf auperior to most others composed of * like 
material. These pens are made by metropolitan work- 
mea, out of the best bheet steel, careful!; manufactured 
in Sheffield for that expiesB purpose. 
J%. 108. 
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Besides the quality and temper of the material, the 
diatitiguishing peculiarities of the Perryian pen, accoid- 
ing to the inventor, " chieSy consist in its poEsessing. 
between the point a A {fig. 108.) and the shoulders S6, 
an internal forked slit, c c, frhich unites with a strughi 
alit, d. By this simple means is produced in metal the 
aamesoftneGsasin the quill pen, and with the same length 
of the springLOg parts. Here it wil! he perceived that 
the tongue e, formed by the internal forked slit e e, 
might be totally removed, so as to form in the pen i 
triangular aperture, and it is obvious that the softneu 
obtained would remain the same. Further, it is obvionl 
that, by making tlie aperture of an oval, a circular, a 
square, or other form, «o long a$ it U beluieett tk» 
point a and tlie thoalders b b, it would produce the 
softness required. Accordingly, all these varieties ate 
noticed in the speciflcalion, which has been enrolled, of 
thia patent." That the triangular incision in. Mr. 
Perry's steel pen is a novelty, there can be no doubt- 
the punching of a round hole in whatever part, how- 
ever, and then cutting the slit into it, is by no mnol 
new, as regards brass pens, at least. Of the pens made ' 



wilh a long slit, Mr. Perry remarks, with nearly ai 
much correctness as confidence, tliat " as it is impos- 
tdble that a metallic pen, which has an internal forked 
slit anywhere hetween its obtuse end ffaaA ahouldem 
6 6, should possess the same softness as one having it 
Bomewhere between the point a and the shoulilem 6 6, 
so it is as utterly impossible that a metallic pen, which 
has an aperture any where between its obtuse end and 
shoulders, should possess the same softness as one hav- 
ing an aperture somewhere between the point and the 
ahoulHers." 

Fig. B represents a pen with the aperture between 
the obtuse end on the shoulrlers. 

Fig. C is " Heeley's rhadiographic pen," which has 
had a considerable run ; especially as it has been sold 
much cheaper than the Perryian, 

Fig. D is a pen, or rather a steel nib, manufactured 
by John Skinner of Sheffield r it is made of a stouter 
material than any of the others ; is very firm in ita 
action, gives down the ink freely, neither " spirtles nor 
aoratchea" the paper more than the kindliest metal may 
be expected to do ; in short, for common, rough writing, 
it if a cheap, useful pen. 

Fig. E is a regular, long-slit pen ; having the barrel, 
moreover, filed away, between the shoulders b h and the 
obtuse enAff, in order to aid the flexibility of the nibs. 
This is probably one of the least efficient of the many 
forms which the metal pen baa assumed. 

Mr. Mordan has recently introduced a steel pen, the 
bit of which, instead of resembling any of the forgoing, 
]■ dished somewhat in the form of a bird's head, the slit 
in it being oblique to the handle or holder. 

Steel Pen making has within the last few years de- 
veloped itself to an extent which would appear incre- 
dible, unless to those acquainted with the subject. The 
history of a Steel Pen is among the wonders of the 
present day : it is to us what pin making was to our 
BdceEtors,- — a thing to be wondered at : we have the ore 
flmelCed and converted into iron, and the earac chaiiged 



into Bteel, iheo it is rolled ioto ordinar; sheets, in which 
iCaCe it is received from Sheffield, when it is cm up into 
■tripB, pickled to remove the scale, and reduced also b; 
rolls to the requisite thicliness : in this condition it is 
passedintotheliandsof afemale,vhaiBEeBtedat aatnoU 
press, worked by hand, and who cuta out, with a single 
blow, a thin flat piece of steel, which is the future pen ; 
side slitting «nd piercing then fullowi, which is also 
performed hj hand press, fitted up with punch iiid 
bolster J there, after the blanks in this condition are an- 
nealed in considerable quantities in a muffle, stamping 
with the maker's name then follows, preasing inlo the 
concave form is the next process, and the operation of 
forming the barrel (if a barrel pen) is now completed. 
Hardening, an operation which requires no little care 
end attention, is also perform' ' Sv heali[ig in a muffle, 
and when at a proper heat they are immersed in oil; the 
oil is then cleansed off tliera by agitating in a cyhnder, 
and scouring follows by the same raetliod, with the ex- 
ception, that pounded crucibles and other cutting sub- 
Btances are introduced along with them, which in the 
end produces on one and all a bright surface; the 
grinding on the point, &c., is performed on an emerr 
wheel, and is effected wiih great rapidity ; in this state 
the pens are passed to the " sUtter," who is provideil. 
with a pair of cutting tools, which are fitted into a hancl 
preH ; their accuracy in fitting is such that a careful 
examination is necessary to detect thai they are not one ; 
the pen is rested upon the portion attached to (lie bot- 
tom of the press, the handle turned, and the sht is 
mad; ; the sltades of blue and straw colour with nhicb 
the pecs are ornamented, are also produced by heal, the 
pens are introduced in large quantities inlo a cylmder 
which is made to revolve on a charcoal stove, and the 
change of colour is watched, when that which is de- 
sired is obtained, the cylinder and its contents are 
removed, the brilliant appearance of the external sur- 
face is given by lac dissolved in naphtha, heat is thei«- 
after applied, when the spirit is evuporalcd and the lac 



^■lone remains, leadiDg to the pens that brilliancy of 
^finish which adds so much to their appearance. 

Those who desire a more familiar acquaintance with 
this DOW almost indispensable requisite for the exprea- 
' «ion of thought, and the facilitation of businese, and to 
vhoiu, in addition to the seeing the making of a 6teei 
I Pen, the exami nation of a well-regulated manufactory 
( would afibrd pleasure, shoidd by all means try to get a 
look at Mr. Gtllot's manufactory, situated in Graham 
Street, NewhaD Hill ; where upwards of 500 hands are 
daily buaily engaged in the production of steel pens, 
and nhere order and cleanliness, whether in the per- 
nnal actire of the work-people, or in their work shops, 
is a distinguishing characteristic : of the number stated, 
100 are females, employed in the actual production and 
papering up of the pen" he remainder are tool makers 
and workmen who are ti.gaged in the more skilful or 
Uborioiis departments, where female strength ia not 
"ailable. Considerable additions are at present being 
made to this eslabllEhment. Some idea of tlie extent 
to which this manufacture is carried, may be gathered 
"On the fact, that there is annually 180 millions of 
odnced at these works. 
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BesiDBa the elojigation of iron or steel into rods rf 
nhatcTer length, by meane of tiammering or ralliog, w 
alieady described, the same materials, and most alba j 
ductile metals, may be drawn out into pieces exhibiting I 
a capillary fineness, by means of an operation, the prin. ' 
dpie of which diSeis as much from that of the forge a 
the rolling-niill as those machines diSbr from oA 
other. The manufacture of iron and steel wire pm 
employment, directly and indirectly, to a vast number 
of people, of both sexes, in this country : as a scarce ol 
trade, therefore, no less than as a field of industrj, it 
coraraanils proporiionate attention. Some idea may 
perhaps be formed of the extent to which the home 
consumption of iron and steel in the article of wire alone 
is carried, by a moment's recollection of the rariely of 
uses to which it is applied: it may be sufficient here to 
mention the strings of musical insiruments, woven sod 
reticulated fabrics, carding and other machinery, and) 
lastly, needles. In the construction of bird-cages, DO 
■mall quantity of iron.wire was at one time consumed j 
and even now, though the fancy for singing birds is 
perhaps abated, the consumption is considerable. In 
Paris, before the BevolutiDn, the biid-catchera i* 




s corporation, the freemen of which had the 
•"Is right of making bird-cages, and were thus iuige 
MaaumerB of wire. 

Although the malting of wire for a variety of pur- 
""-Ta must be an art nearly as old as a knowledge of 
"ue working of metals, the method of drawing itj as 
■! present practiBed, is by no means of such undoubted 
■ntiqniiy. Beckmann justly regards it as highly pro- 
">ble, that, in early periods, metals were beat with a 
Osmnier into thin plates or leaves, which were afler- 
**[da divided into small slips by means of a pair of 
■OmiSj or some other instrument ; and that these slips 
*ere by a hammer and file then rounded, so as to form 
Qlreads or wire. This conjecture seems to be confirmed 
ny ihe oldest information respecting work of this kind. 
When the sacerdotal dress of Aaron was prepared, the 
(old was beaten and cut into threads, so (hat it could be 
^Eerwoven in cbth. We are told, also, lliat Vulcan, 
irouB to expose Mats and Venus, while engaged in 
ir illicit amour, repaired lo his foi^, and formed on 
^ anvil, with hammers end ths, a net so fine that it 
ODuld be perceived by no one, not even by the gods 
^Hnselves ; for it was as delicate as a spider's web. It 
is difficult to say at which of the features of this fabn- 
loua exploit our modern wire-drawers will most marvel 
— the production of a fabric eo extraordinarily fine, and 
1^ such means, or the idea of immeshing the powerful 
ffiot war in so frail a trap ! 

*Ainigh the st«ry jast alluded to does undoubtedly 
tile production of filamentous iron, it is indis- 
I that the earliest modes of manufacturing wire 
J process, and especially by the drawing-bench, 
e first applied to the more ductile metals, as gold and 
I niver; and more particularly the former, for the purposes 
I of embroidery, or of its being interwoven with other 
msEerialB into those curious and ixistly stufib of which 
ve have to many ancient accounts. The period, how- 
ever, when attempts were first rnaJe to draw into threads 
ductile metal cut or beat into small dips, by forcing them 
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through hole» in a steel plate placed perpendiculu'ly or 
otherwise on a tablcj is by no means determined. In 
the time of Charlemagne this process was not known in 
Italy ; for, however unintelligible may be the directions 
given in Muratori dejila aurea facere de petalit auri et 
arggnti, we learn from ihem that these articlea were 
formed only by the hammer. " As long," saye Beck- 
mann, " as the work was performed by the hammer, the 
artists at Nuremberg were called tciresmilAi; hut sfter 
the invention of the drawing.iron, they were called iw'rt. 
dramert, and wire-miBers. Both these appellations occur 
in the history of Augsburg, so early as the year 1351, 
and in that of Nuremberg in 1360; so that, according 
to the beet information I have been able to obtain, I 
must class the invention of the drawing. iron, or proper 
wire-drawing, among (hose of the fourteenth century." 
Iron-wire in France is called /M'arcAoJ; and the local 
artists have an idea, not perhaps improbable, that tlui 
appellation took its rise from one Richard Archal, who 
either invented or first established the art of drawing 
iron.wire in that country. The expression jO ie 
Richard is, therefore, likewise used among die Frendi 
wire-drawers. As, however, nothing is actually known 
/(f such a person as Richard Archal, Menage is of opinion 
ihitfil d'archai is compounded of the Latin words j!/uM 
and auTickalcum. 

Of the introduction of the manufactnre of wire into 
this country, we have no specific information. It hu, 
however, been asserted, that all the wire in En^ind 
was manufactured throoghont by the hand till 1565, 
when the art of drawing it with mills was introduced 
by foreigners. Of these, Cliriswpher SchultZj a Dative 
of Annaberg in Saxony, has been particularly men- 
tioned. This person, who is reported to have come lo 
this country under the permission given by queen Eliza- 
beth lo strangers, to dig for metallic ores, is said to 
have introduced the method of drawing iron.wire with 
engines, in the year above stated. Previous to that date, 
the hand- wire drawers performed their operatioii 
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the foiest of Dean. Our camitryiiian, John Houghtxni, 
in a book published at London in 1727, inlimated ihat 
the art was brought hither at a Etill later period, and 
that the first wire-making was established at Esher by 
Jacob Moninia and Daniel Demetrius, both foreigners. 
Before the period above mentioned, the English iron. 
irire had so little reputation, that the greater part of 
what was used in the kingdom, as ndl as the Jnstru> 
ments employed by the wool-cambers, was broi^ht front 
oihex countries : improvement, however, rapidly took 
pUce, and tlie legiBlature encouraged the home trade. 
In a proclamatian of Charles 1., in 1^30, it is set forth 
" that iron-wire is e. manufacture long practised In tbe 
Kllm, whereby many thousands of our sulgecta have 
long been employed ; and that English mire is made of 
die toughest and best Osmond iron, a native commodity 
o£ thia kingdom, and is much better than what comes 
from foreign parts, eapedally for making wool cards, 
without which no good cloth can be made. And whereas 
complaints have been made by the wire-drawers of thia 
Lingdom, that by reason of the great quantities of foreign 
iron-wire lately imported, our said subjects cannot be 
set on work ; therefore we prohibit the importation of 
fateign iron-wire, and wool-cards made thereof, as also 
hooks and eyes, and other manu&ctures made of foreign 
wire. Neither shall any translate and trim up any old 
wool cards, nor sell the same at home or abroad." Hooks 
and eyes, although apparently too insigniticant an item 
to have been enumerated in a royal proclamation, were 
Uied in such great quantilies at the time in question, — 
as, indeed, they had been long before, — that a vast 
amount of wire was consumed in their manufacture. 
They are still lai^ly in demand ; and even to tbe value 
of these trilling articles, the ingenuity of the Birming- 
ham artists has added much both in beauty and use- 
fulness. The prejudice in favour of musical wire ma- 
nufactured at Berlin still exists with many instrument- 
makers, notwithstanding the perfection to which it has 
been brought by many of our own wire-drawers. Card- 
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tag machines, on the other huid, so far from beingfl 
longer brought from abroad, are strictly prohilrited ^ 
being exported irom this country. 

In the Eeveoteenth century the wire-drawing ban 
following, as it would seem, the woollen cloth m 
factuie, or perh&pa determined by the pioximalefl 
I Galitiea of coal and ironEtonej took deep i 
1 neighbourhood of Burnaley iu Yorkshire, tb 
which place were long famous for the manufactiD 
wool.cardj : the first workmen, it is supposed, d 
hitlier from Wales. Although the celelnity offl 
Bamsley wire has now yielded to the uniTersal im] 
ment which of late years has characterised the p 
of drawing, and more especially to the abnosl ^ 
I disuse of the common card, there a 
aiderable establishments in the vicinity of Whirnifl 
ft spot traditionally noted for its " dragon' 
die magnificent character of its scenery. 
Previously to the admirable contrivano 
I rollers, rods of iron intended for the drawing-miUfl 
L hammered out to such length and thickness as migfl 
nient for the purpose intended. This J 
I being the bestandtoughestwhichthenativeotee 
IS called asleom or esleom iron, or, as in th 
Charles 1., Orsmund iron : it was wrought e 
under the hammer into rods about the thickness of (| 
little finger, and, after being well annealed, v 
up and sold to the wire-drawers under the abo*^ 
pellatioD. These rods were afterwards farther re 
by an ingenious operation, called by the workn 
this country ripping, or rumpling. Beckmann has i 
rious notice of the alleged inventor of the cootrin| 
in q^uestion. " The greatest improvement e _ 

in this art," he observes, " was undoubtedly the inven- 
tion of the large drawing-machine, which is driven by 
water ; and in which the axletree, by means of a lever, 
moves a pair of pincers, that open as they fall against 
the drawing.plate ; lay hold of the wire, which is guided 
through a hole in the phttes ; shut aa they are drawn 
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bad; and in that manner pull the wire along with them. 
^it t piiy, that neither the inventor nor the time 
"nCD ihia machine was invented is known ! It is, 
"Werei", more than probable that it was first constructed 
•tUuremberg by a person named Rudolf, who kept it 
■Ong a secret, and by these means acquired a consider- 
■IiIe fortune. Conrade Cellea, who wrote about the year 
I49I1 i> the only author known at present who eon- 
firma this information ; and tells us, that the eon of the 
iiiTealor, seduced by avaricious people, discovered to 
ttetn the whole secret of the machinery ; which ao in* 
d (he father, that he would have put him to death 
le not aaved himself by flight." 
le contrivance mentioned by Beckmann, although 
BOW nrely to be seen in the large wire-mills of this 
cmuitry, is still to be met in some of those old establish- 
menti where expensive ness, or want of convenience, 
preclude the adoption of rollers ; and where the rippers, 
■a the workmen are called, care tittle about modem im- 
provements. Fig. 109- w a representation of the ma- 
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. is an inclined plane, either of c 
commonly of wood only, with plate facing : at the lower 
ia placed the drawing.plate, through which the 
wire passes. B a jointed shank, terminating at one end 
U a pair of pincers, and at the other end attached by a 
rod to the lever C. The tailpiece of this lever ia ao 
placed, that on being depressed by every successive atrolce 
of the cam D, the head is drawn backward, and there- 
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with the pinetiTB, thus pulling the wire through the 
p1at«. Instantly that the cam has paset^d the toil of the 
lever, the head is broug'ht back \o its present position, 
and the nippers advanced to take a fresh hold of the 
wire by meatia of an elastic pole placed over head in the 
mill, and connected by a cord to the lever. In making 
this remra stroke, the thank U prevented from expand- 
ing too much ; and the direction of the pincers at the 
same time rendered more exact by the rising edges of the 
inclined plane. Jn sonie of these machines, the pin- 
cers, instead of the ex.panding shank, are of a more 
simple form, and are made to move in the direction of 
the drawing plate, b; means of a groove running along 
the inclined plane. 

In France, and among (he continental manufacturers 
generally, iron-wire was, until within a late period, 
altogether drawn by tbe operation above alluded to ; 
and which, however ingenious and useful, is essentially 
defective, especially in the drawing of the finer sorte of 
wire, — every piece exhibiting, at intervals of a (few 
inches, the marks of the pincers. Besides, not only is 
the wire drawn by a succession of jeiks, and, therefore 
more or less uneijual in surface, but considerable time 
is lost between each draw-siroke and the return of die 
pincers; to say nothing of their occasionally missing 
their hold upon the wire. 

As already intimated, wire, whether of iron or sted, 
more particularly the farmer, is now almost exclusively 
prepared for the drawers by the operation of passing ii 
between grooved rollers ; and there are few eithibitioDi 
of the effect of machinery upon metal which are more 
striking at first sight (o a stranger, than the promptness 
and facility by which a. slender string of iron is spun, 
as it were, out of the stubborn bar. The rollers used 
for this purpose are of conrse either turned or east 
with hollaws DD their peripherics, larger in the firtt 
instance to receive the bar, and gradually diminiduiig 
in sije until they answer to the thickness of the rod 
intended to be produced. These rollers, which are ge- 
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nerally at the least seven or eight inches in diameter, 
•re Bometimea mitde to perfonn 350 revolutions in a 
minute. A bar of Eteel, about one inch squBre, and 
tliirty inches long, is drawn out of the heating furnace 
Kt a strong ted heat, and passed between these rollers 
eight times in less than a minute, during which it is 
elongated to from twenty to forty feet. To fadliCaCe 
the production of a piece of wire of this length, and 
tlie whole of which it would be less easy to transfer 
fitnn that side of the machinery where it is extrnded 
ta that where it is again in«eTte<l, than is the case with 
an inflesible rod, or even a sheet of metal, modern in.. 
genuity has devised the expedient of a third roller ; so 
that the wire, on making its appearance from the upper 
eavity, is instantly caught and inserted in the under 
groove, by which means it is rolled and reduced, in 
both directions, without loss either of time or of heat. 
When thus prepared at the rolling-mill, and generally 
fbund to be about the eighth of an inch in diameter, it 
islaidincoiU, and subsequently sold to the wire-drawets, 
I by whom it is reduced to every variety of smaller sizes. 
Citt-Bteel wire, of which the best needles and some 
Other articles are made, is still commonly tilted to about 
a quarter of an inch square, and afterwards rounded on 
the anvil, previously to ita ultimate elongation by meaiu 
of the diawing.plate. 

Wire is drawn either by hand, or by steam, water, 
or other power ; the process, however, in each case ia 
Dearly the same, with the exception of the means ap- 
plied to give revolution to tie cylinder or reel, upon 
which the wire is wound after passing thiongh the 
drawing plate. This plate, as it is called, is generally a 
stoat piece of the best shear steel, about six inches in 
length, an inch and a half in diameter, and of a round- 
ish or cucumber form, with the exception of one flat 
fkce. The holes through which the wire i^ drawn are 
punched, in a tapering form, from the flat side, where 
they are left much wider, to receive the wire, than they 
are at the orifice in front, whence it issues, and by means 
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I of whicli the appropnale reduction and elongation art 
I mBinly effected. In same of the BcientiDc periodicate 
f has appeared the foilowing " mode of making Itahaii 
■ e-drawiiig plates : " — A piece of plaw iron is 
formed into a sort of ehallon box or Cray, its edges 
being bent, or turned up at rigliC angles all round. 
This case is then filled with broken pieces of cast-iron, 
and heated to a neldingheat, when it is well hammered 
and flrmly united ro the iron. The holes ki« then 
punched through it from the back, the face of it being 
thus formed in the cast-iron. Wha.tei'er the Italians 
may do, it is quite certain that no English nire-drawer 
would be able to compose a {date after thia ful 
The notion of uniting pieces of cast-iron by welding,|| 

!r allndei] to, is incompatible with the aligli 
knowledge of the condition of the metal ; Co aay n 
thing about the comparative value of a draw-plateJ 
mposed, and of such materials, and one made of IT 
best steel. To gel the end of the stronger ilescripti 
of wire through the plate, and extend it suffidenfly jl 
allow it to be attached to the drawing cylinder, a lever, 
a good deal resembling the handle of s pump, is used 
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r 
The point of the wire, after being sharpened ti 
Sstance by hammering or filing, is inserted through ol 
of the holes, and the drawing.plale placed behinil t 
stout iron pins, in the bench at A. The handle BI 
then raised, and the nippers C, at the extremity oj 
ehort chain, are made to pinch the pllnt of the v 
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which, by depressing the lever, is pulled through 
the plate to a considerable extent : this operation is 
Mpeat«d, until a Bufficient length of wire for the jiurpoae 
has been obtained. The nippers (^fig.l 11.) are made to 
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grip, fay means of a ring passing over their shanke, and 
attached to the chain, so tlial the stronger the pull the 
finner the hold. 

The workman now takes the coil of wire in his hand, 
tnd pladng the draning'plate against the props A on the 
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'heaA(fy. I12.),heatt3ches theendof thewiretotheco- 
nlcaldnun or cylinder Bbf means of a pairof nippers like 
se already mentioned: this drum is made to revolve on 
lout upright axis by means of the horizontal lever C. 
The workman, by carrying in his hand the coU D, while 
he pnshe» the lever round the block, gives to the wire a 
1 of twist as it enters the plate, which is considered 
DeccMary to the operation. These plates, when of a 
gDod material, although not hardened, will draw down 
B piece of steel wire some scores of yards in length. 
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nithout the holes suffering any perceptible incre&se of 
siie : when, liowever, any enlargement does take place, 
or when any reduction is required, the orifice is merely 
knocked up in front hy hammering, and then roondea 
and brought to the proper size by the introduction of 
what the workman calls a pritchel, or long taper needle, 
after which the plate is levelled and again ready for use. 
Hardened steel plates are Bometimes used, when the wire 
is wanted very stiff. 

During the operation of reducing the wire, in conse- 
quence of its becoming very stiff and hard after pasEiBg 
through the plate, it requires to be repeatedly lighted 
or BofleneJ. This is done by heating it red-hot in a dose 
fiimace ; after which it is placed in a vessel containing 
an acid liquor : this immersion causes the scale produced 
by the heating to come off, on the wire being afterwards 
laid in stale wort, or the grounds of ale, and then well 
scoured previous to its further reduction. The Mechanics' 
Magazine mentions, that the acid liquor used in pickling 
iron-wire, during the drawing of it, requiring to be 
warmed, at an eminent manufactory, ingots of brass 
lying at hand were accordingly heated red-hot and 
quenched in the hquor ; the consequence of this was, 
diat a portion of the copper in the brass became dissolved 
in the menstruum, and was precipitated upon the surface 
of the iron-wire pickled in it. It was found that the 
wire thus coated passed through the holes in the plates 
with remarkable facility ; it requiring to be annealed 
much less frequently than before, owing, no doubt, la 
the copper preventing the action of the plate upon it, so 
as to gall or fret it, and in fact, lubricating it as it were. 
Tbe head of this manufactory has since constantly availed 
himself of the use of a weak solution of copper in iron 
and steel wire-drawing. The slight coat of copper ii 
entirely got rid of in the last annealing process- 
When the wire becomes so fine thnl little power If 
required to draw it, instead of the low bench, long stouf 
lever and large drum^ — the workman travelling ouc« 
round the bench with every revolution of the drum.— 



3Sl 

the coil nf wire is placed, upon a reel, adjoining to 
which Elands a winding cylinder of iron, exactlyHimilar 
is shape and position lo B, (fig. 112.) but which has 
■ horizontal handle at the top of it, which, sliiiing through 
nro flat ataples, admila of being drawn out to increase 
lis power, or pushed back when greater speed is sought. 
By means of this handle the drawer winds the wire from 
the reel to the cylinder with the utmost facihty ; its 
friction in the plate being so trifling as hardly to be felt. 
When the manufacture is conducted on a large scale 
by means of steam or other power, a number of metal 
cylindora are placed beside one another along a 
of the one represented in the 
113.). 
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mibjoined delin* 




A is the horizontal shaft connected with the moring 
_»wer, and having at B a bevel wheel, which takes into 
die teeth of a similar wheel on 'the upright spindle car- 

' tying the drum or cylinder C. The upper end of this 
•pindle is a small cross-bit, with prongs downward that 
St into corresponding holes in the top of the cylinder, in 
inch a way that, while the whole is kept tight by the 
pasaing of the wire through the draw-plate, the cylinder 

I ictalns its position : but as soon as the wire ie entirely 
drown off the reel D, and has passed through the plate, 
the cylinder, becoming loose at the lop, drops down upoD 
thebench, the spindle alone continuing to revolve. The 



V)Mil of wire is now taken off the drum ; and a fresh reel. 

■ fill being ^t in the place of the other, the end of (he 

■ wire, sliarpened for the purpoEe, is pulled through one 
' if the holes in the ilraw-plate and attached to die Cj- 

' ' The cylinder is then lifted a. little, so as to 

its former poEirion in contact with tlie clutch, 

Jon which it immediately revolves, and the operation 

as before. The tub E contains starch ivater, 

K«i stale beer grounds, in which the wire on the reel is 

Bimmeised during the operation, and the effect of which 

■ ii to remove the oxide that may adhere to the surface, 
n ingenious suggestion connected with the art of 

I drawing fine wire, especially that of the precious metals, 
lit may be mentioned, that in 1819 a gentleman of the 
e of Brockedon got a patent for making wire draw. 

■ ing plates of " diamonds, sapplures, mhies, chry- 
I Bofites, or any other fit and proper gems or stflnes:" in 
Ktiiese he proposed to drill conical holes with their ex- 
1 Jiemitius rounded off, and afterwards pohsh thera by 
£. file processes known to the lapidaries ; they were then 
flo be set or framed in plates of metal or other fit sub- 

, in order to fit them for the' wire-drawer's use. 
I 'The advantages claimed for this fanciful appUcation of 

■ |»ecious stones in Ueu of steel draw-plates by the in. 
irere, that " they afford the meanij of making each 
1 drawn more perfectly equal and cylindricil 
lout its whole length, owing to the hard sub- 
in which the holes are made, resisting the fric- 

I tion of the metal in passing through them ; whilst, at the 
" ne, the holes themselves are less liable to become 
I galled or enlarged hy the passage of the wire than those 
■'made in metal plates." 

The following account of the method of preparing 
'i'tench wire-drawing plates, and of drawing iron and 
teel wire in one of the largest cstabhshments in France, 
is derived from Nicholson's " Operative Mechanic" 
The French draw-plates are highly esteemed, and, in 
time of war, a good French draw-plate has been stU 
a weight in silver. M. du Hamel, in his Arti el 



ST., gives the following iccount of the 
process of making the draw.plates for the larger iron- 

A oand of iron is forged of two inches broad and one 
inch thick. This is prepitred at tli« great forge. About 
a foot in length is cut off, and heated (o redneEs in a 
Are of charcoal. It is then beaten on one side with a 
himmer, so as to work all the surface into furrows or 
grooyee, in order that it may retain the substance c&lled 
the potin, which is to be welded upon one side of the 
iroHj to form the hard matter through which the holes 
are Id be pierced. This potin is nothing but fragments 
of old cast-iron pots ; bnt those pots which have been 
vom out by the continued action of the fire are not 
good; the fragments of a new pot which has not heen 
in the fire are better. 

The workman breaks these pieces of pots on hia 
anvil, and mixes the pieces with charcoal of white wood. 
Be puts this in the foi^e, and heats it till it is melted 
into a sort of paste .- and, to purify it, he repeats the 
ftamon ten or twelve times, and each time he tabes it 
in the tongs to dip it in the water. M. du Hamel says, 
fluB is to render the matter more easy tu break into 

By these repeated fusions with charcoal the cost iron 
is changed, and its qualities approach those of steel, or 
nther it should be said it becomes steel; hut, far from 
hecoming brittle, it will yield to the blows of the ham. 
mer and t^ the punch, which is used to enlarge the 
holes. The bar of iron which is to make the draw- 
plite JB covered with a layer of pieces of the potin or 
cut iron thus prepared. It is applied on the side which 
is iWrowed, and should occupy about half an inch in 
duckness. The whole is then wrapped up in a coarse 
dotb, which has been dipped in clay and water, mixed 
op as thick as cream, and is put into the foi^e. The 
potin is more fusible than the forged iron, go that it 
will melt. During this fusion the plate is withdrawn 
finun the £re occasionally, and hammered ver^ gently 
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upon the potiti to wdd, and in some measure amalgam, 
ate it with the iron, wlich cannot be done at once ; 
but it muGt be repeatedly heated and worked, until the 
potin fixes to the iron. The workman then throws dr; 
I powdered clay upon it, in order, they say, to soften the 
Ifolin. 

I The union being complete, the plate is again heated 

■ and forged by two workmen, who draw out the plate of 

~ lot to a length of two feet, and give it the form 

have. It Ih well known that cast iron cannot 

I tie worked at the foi^e without breaking under the ham. 

t in the present instance, it is alloyed with the 

I bar, and is drawn out with it. It has also ac. 

uired the properly of maUeabllity, which belongs 10 

d by the repeated fiiB-ions with charcoal. 

The liolea are next pierced whilst the plate is hoL 

%ia is done with a welL-pointed punch of German aleel, 

Implied on that side of the plate which was the itoo 

It requires four heats in the flie to punch lite 

ioles, and every turn a liner punch is employed, go at 

Wto make a taper hole. The makers of draw-plates do 

Bmt pierce tlie holes quite through, but leave it to tbe 

' e-drawers to do it themselves, when the plate is cold, 

with sharp punches, and then they open the hole to the 

site they desire ; and although this potin is of a very 

hard substance, the size of the hole may be reduced 1^ 

gentle blows with a hard hammer on the flat surfiue of 

the plate round the hole, 

A great many holes are made in the same plate, and 
it is important that th«y should diminish in sixe by 
very imperceptible gradations ; eo that the workn)M< 
can always clioose a hole suitable for the wire he is to 
draw, without lieing obliged to reduce it too much il 

The wire manufactory of Messrs. Mouchel, situated 
at L'Aigle, in the cleparMnent of L'Ome, is one of the 
moet considerable in France. It furnishes annually in 
cards for wooUeombing alone 100,000 quintals of iroii 
^ wire, each 100 lbs. A part of diis is consnmeH in , 
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France^ and the rest is expoiied to Spein, Italy, Por- 
tugtl. anil even to the Bhores of the Levant. 

They employ the iron manufactured in the depart- 
nent of L'Orne and La Haute Saone, as being of the 
beat quality. The first produces the best wire for 
Rolcing screws, nails, and pins, as much on account of 
fta hardness ss its flne polish, which resembles steel 
' e ; in this respect it is superior to the iron of Haute 
8«6ne; bat from ita ductility the latter can now be 
made extremely fine, and it appears to be moat free 
from heterogeneoua particles. 

The smelted iron, prepared and hammered, being in 
a state nearly fit for their purpose, is transported at a 
■mall expense to L'Aiglc, by the rivers and canab. 
They have a forge to reduce the steel and iron of Nar~ 
tmidy, which arrives in large pieces, into small and 
I^ular bam. 

When the iron is formed into an irregular bar of 
kbout a centimetre (near four tenths of an inch) in dis- 

er, they begin to draw it into wire. Although it be 
already much extended by hammering, it is in the first 
jdace passed four tinies through the drawing.plate ; then 
ill molecules become disposed lengthwise, and exhibit 
fibres at their utmost extension. The fibres must be 
icmoTed by means of heat, which disperses and divides 
them ; and after that, the wire may again be reduced 
three numbers. The fibroiunese produced by this oper. 

n is again removed by means of heat. The whole 

XBS is five times repeated ; consequently the wire is 

led through fifteen numbers, after which, a single ex- 
potare to the fire is sufficient to fit it for passing through 
tax others, whereby it is reduced to the thickness of a 
kaitting- needle. 

The steel wire being much harder, requires to be 
paoed throuc^h forty-four numbers, and to be annealed 
enrj other time. 

The machine which draws the steel-wire must go 
■lower than that which draws the iron ; for the first, 
bdng very bard, and offering more resistance to the 
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(kawing-plate, should be puUod out with more carr, 
aincB the quicknese ought to be proportioaed to the le- 
«i»tanc«, and rcdprocally ; and if they depart from this 
principle, the results will vary. Tlmtj for example, 
ta of the department of L'Ome, which u mon 
I wnQpact than that produced at Haute Saonc, if drawn 
' by the same machines, augments tu hardness, and i> 
weakened when it ta brought to too great a degree of 
flnenesE. But this iron, which is very hard, and capable 
of receiving a very high polish, is to be preferred foi 

In order to anneal the wire, tliey formerly employed 
a large and elevated furnace, nith bars of caat iron ta 
support the wire in the middle of the flames. It con- 
tains 7000 pounds' weight, so contrived as to contain 
equal portions of each number. They are bo arranged 
that the thickest wires receive the strongest heat, therr- 
fore the whole is equally heated in the same space of 

7'he operation lasts three hours with a Ere well kept 
ip, and it might be imagined that this apparatus «u 
wmpleCely adapted to the purpose ; but there are im- 
' perfections in this method, because it leaves the wire 
exposed to the contact of the atmospheric air, the oxygen 
of which it seizes with estreme avidity, whence a cod> 
siderable quantity of oxide is occasioned, and also an 
operation to free it &om the scales, which consists in 
beating the bundles of wire with a wooden hannDer, 
wetted with water. 

Notwithstanding this precaution, Ihcte often remuii 
a portion of oxide ailhering to the surface of the metal, 
which streaks the draw^-plate or fixes on the wire, 
and gives it a lamished appearance, and even cauats 
it to break when brought to a great degree of fine- 
ness. This furnace is only used for the steel wire, Ot 
the iron from L'Onie, which is less liable to chal^; 
and, besides, being harder, is not easily atta(\ked by 
the oxygen. 
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In order to tliminiBh the waste that the lire occasions, 
they have contrived another process, which conBista in 
dipping the bundles of wire into a basin of wet cUy 
b^re they put them into the furnace ; and they are 
left in the furnace to dry before the fire is lighted, with- 
out which precaution the clay would peel off from the 

For annealing the wire used in (he manufacture of 
Bsrdi, MM. Mouchel invented another furnace. Ji is 
HHmd, and about one metre eik decimetres in dis. 
meter, and one metre eight decimetres in height, 
without including its parabolic arch and the chimney 
■bore it. The interior is divided, by horizontal grates. 
Into three stories ; the lowest receives the cinders, the 
'Moond is the fire-place, and into the third, or upper 
jdace, they slide a rouleau of wire, weighing 150 kilo- 
gnromea, which is enclosed in a space comprised between 
two cast-iron cylinders ; being luted, to prevent the ad- 
BUNion of air between tliem. The flames circulate 
■bout the outeide of the first, and within the interior of 
the second, which defends the wire from atmospheric 
■ir. The diameter of the largest cylinder is about one 
nitre four decimetres ; that of the second one metre : 
ihiu the apace comprised between them is two decimetres 
en an elevation of five decimetres. There must be se- 
nral pairs of cylinders provided ; because, whilst one 
pair is in the furnace, another must be prepared to re- 
ceive a fresh rouleau of wire; they are changed every 
hour by means of a long iron lever, with which a single 
tnsn can easily push tbem in and draw them out again, 
M Ae cylinder slides on cast-iron rails. 

They are very careful not to open the cylinders im- 
mediately on their being drawn out of the fire; for the 
rouleaus of wire contained in them, being still red, would 
(nddate quite as much as if they bad been heated in the 
midst of the Ssmes without (he least precaution. 

The opening contrived for the passage is on the side, 
■nd has a door of cast iron, with a groove which winds 
TOUnd the furnace ; the tire-place has one something 



Kimilar to it ; Ihat of the ash-hole is vertica), in oidei 
that it ma; be nieed, to increase the fire, at wiU. 

Wlien ihe iron wire is reduced to the thickness of a 
knitting-needle, it is made up into bundles of 125 kilo- 
grantnes (ST^lba.) each, into a large iron vessel, io 
order to anneal it sufficiently to be reduced for the las 
time. This vessel is placed, mouth downwards, in the 
middle of a round furnace, which is BO constructed as to 
sustain burning coals all around it, and of which It con- 
sumes 35 kilt^ammes (TTlhs-) before the operation ii 
completed. The cover must be carefully luted, as the 
(lightest admission of air is sufficient to bum the external 
surfaces of the wire to an oxide, wliich cannot afterward* 
be reduced. 

When one of these vessels is ButGcieutly heated, it ii 
filled with water, containing three kilogrammes (nx 
pounds and a half) of tartar, and suspended over the 
flames of the furnace to make it boil. This solutioD, 
without attacking the metal, frees it from the greue 
and the httle oside that adheres to it. This is the lait 
operation in which the wire is exposed to the fire; and 
it is then in the proper state for bring reduced to the 
utmost d^ree of fineness it is capable of sustaining, and 
will preserve enough of the effect of the annealing to 
require it no more; hut when the natural hardneaa iif 
the iron varies, this last exposure to the fire should take 
place in proportion to its thickness. As steel loses ita 
capacity of extension much sooner than iron, it is an- 
nealed till it is no thicker than a sewing.needle. Tbe 
space which is left in the vessel is filled up with ehu^ 
coal dust, which prevents it from losing the quality o 
steel, and preserves the heat long enough to give it die 
proper degree of pliancy. 

As Messrs. Mouchel always use iron and steel at (he 
same manufactory, they have been able to reduce thdr 
operations to a general system ; and, to attain this end, 
have determined a graduated scale, by which the wire 
will not be more stretched in the drawing plate in OBt 
number or size than another. The following ia 
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nediod they contrived in order lo form this scale for the 
iron wire: — They take a certain quantity, of various 
^cknesses, which has been drawn as fine as the 
iron would bear: ihe smallest size is 100,000 metres 
(109^03 yards) in length to ihe kilogramme (2-2 
pounds avoirdupois) ; they note the weight that each 
might be capable of supporting without hreaking: this 
bcang expr^sed by figures, it is easy, by a few inter- 
polations, to express them in a progressive form. This 
land of scale has been partly formed by comparing the 
weight of the difierent sizes with equal lengths, from 
which gauges or caUbres may be made for the use of the 
wotkmen. These gauges are certain guides, which they 
cannot mistake, except through great carelessness. If 
they had not these gauges, they would often pass the 
wire through holes in the drawing-plates that are too 
luge for it, whence it does not acquire the strength it 
dunild have in proportion to its thickness, and loses its 
hardness; they might also pass it through holes that 
are too small, which would weaken it, and tender it very 
hiitde. In the latter case, it frequently happens that 
the Bteel of the drawing piste, being unable to sustain 
the force lo which it is exposed, will give way, as if 
the plate were too soft ; and the wire will be brittle at 
the beginning, and soft and too thick at the other ex- 

The greater part of the fine wire at Meesra. Mouchel'a 
it hand-drawn by workmen dispersed about the country ; 
but diey liave also a machine which moves twenty-foiu' 
bobtHna in a horizontal direction, which only requires 
die workmen to look after it. It is upon the bobbins 
that the wire is reduced to the different degrees of 
thinness desired ; therefore this is the last operation in 
the art of making iron and steel wire, although it has all 
requisite quahties given to it in the workshop of the 
W^e-drawer. 

Wire is still incapable of being manufactured into 
needles and csrding-hooks until it baa undergone another 
for dressing and straightening, by which it U 
o □ 3 



t acquires on tlie 
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made to Ioee die bend or c 

bobbins. 

This opeiation consists in draving the nire between 
pins fixed in a piece of wood, and which act 10 bend 
or set the wire, first in one direction, and then in tie 
other, in a waving line, of which the flexorei are, It 
first, longer, but decrease gradually, and the last di* 
rection of which tends to force the wire into a Btr«|bl 

Wire ia gauged, or the diameter of each sort astti- 
tained, with a sufficient degree of nicety for most practil*] 
purposes, by inserting it into a nick filed in the margjn 
of a steel plate containing a gradation of these nicki « 
grooves, numbered from one to thirty, beginning, in sDtM 
gauges, with the smallest size, and in others with llw 
largest. The most carefully graduated and reputable 
of these wire-gauges are those manufactured by tbt 
Messrs. Stubs of Warrington. Of these, the laigat 
sized aperture is -j% and the smallest -^^^ of an inch. 
As, however, there is no certain and uuiveraal ]>nDd)de 
upon which the scales of all the wire-gauges made id 
this country are laid down, disagreements and difficult 
occasionally arise. In order to remedy that inconvenience, 
the gauge here represented has been proposed to Hi* 
Society for Promoting the Useful Arts in Scotlsod. 

Fig- 114, 



The inventor says, — "In the gange most generally 
used, wire of about '31 of an inch diameter ia called No. I ., 
nd the sizes decrease to No, 26., which is under '03 itf 
an inch. Some classes of artists use gauges in which 
No. 1. denotes the smallest siie, tlie dimensions increuiDg 
with the numbers. In the first case, wire thicker It 



JIa.l. can have do name; and in the latteri!asc, the reverse 
obtains. In both case^, it ia found in practice, that cor. 
responding numbers in gauges (wlilch profess to he aimi. 
lar) often differ very materially; and an artist who may 
order wire from the manufacturer by a number ia liable 
to find that the gauge used by the latter may differ a 
lize or more from hiB own. With a view to do away 
with these inconveniences, and to obtain some advan- 
tigea, it U reapectfuUy proposed to the society, to sanc- 
tioDi by their recommendation, the establishment of such 
a standard gauge as may be easily and accurately made 
by any tolerable workman, of which all copies must tally 
with one another, and in which the numbers may de- 
note the actual diameters of the wire. To fulfil these 
conditions, all that is required is to take two straight 
rulers (of any convenient length), to make their edges 
touch at the one end, and to separate them near the 
other, by a cylindrical or spherical body, of half an inch 
diameter. If the rulers be unalterably fised in this po- 
ution, and the space lying between the points of contact 
with the cylinder at the one end, and of the rulers at 
the other, be divided into fifty equal parts, and num- 
bered from 50 down to 0, then the divisions will show 
the diameters of wire in hundredths of an inch. If the 
diipart, instead of being made '50, is made -05 hun- 
dredths, then the divisions would show thousandths, 
which would make a convenient gauge where fine wire 
ahould be m03t used. The three faces of the rulers 
which remain unoccupied by the standard scale may be 
furnished with divisions and numbers, formed from any 
of the gauges at present in use, which would enable 
srIiBia to ascertain sizes, according to both the present 
and the proposed scales at the same time." Along with 
this communication, the inventor transmitted to the so- 
ciety a gauge, made on this principle, of two steel rulers, 
riveted at the ends to clips of brass, and which is re- 
presented by the foregoing figure. For the convenience 
of gauging wire in bundles, it is recommended that the 
be left open at the wider end. 



Ir liaa, however, been jusdy objected (gainst the m- 
pfriority of this gauge, time it will not ascertain (he foil 
and exact diameter of the wire at the langible poirttt of 
tno sides of the gauge, which dream stance miut, 
indeed, be apparent on an ingpectlon of the preceding 
It must be admitteil, however, that this peca- 
liarity need not nfiect the utility of the inalniment, pro- 
vided it be marked with strict mathemadciil allowance 
for the error; so that each mark ehonld stand on the 

rue diameter of the wire, instead of at the points where 

t must touch the gauge. 
Bendes the round wire of all sizes, and wliich is "«j^ 

or aogreat a variety of purposes, the pinions of watches 
and those used in ^raost all kinds of minute rackwork^. 
e made from wire drawn through a steel plate, havin^^ 
holes of a aire and figure corresponding with the nature 
of the work. In this manufacture, the leafage of th^ 
wire is produced by pasdng it through a numerous sue— 
cession of rayed perforations, each one deeper than that 
preceding it, until the last perfects the article. In 
drawing pinion wire, not only is the greatest care tad 
exactness required, in order that the workmanship of 
many hours may not be utterly lost by some niischaoce 
near the ftnishing-, but the operation is performed by 
means of a long rack, which admits of the wire being 
grooved and perfected, quite atraighl, in pieces of i 
reasonable length. Wire is drawn grooved for other j 
purposes : the loop of metal that surrounds the gl 
in spectacles, for instancej ie composed of wire of ihji I 
detcriptiDn. 
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WmB is lued for an endlens Tsrietj of lueful ind or. 
namental purposes, and hence (be business of wire- 
working gives employment to a great number of in- 
divido^ in this country. In givin); to wirework the 
fona of meshes, the material ib either woven in a loom 
or ingeniously implicated by hand ; the latler being ihe 
process when the apertures are as much as an inch id 
die, or otherwise than rectangular : the operation of 
weaving is resorted to when the set of the web is from 
flitee fourths of an inch to forty meebea in tlie inch. 
The annexed cut is a representation of tlie wire- weaver's 
k»m. 

AA,BB{Jtg.l 15.), the frame of the loom, about Ave 
test high, four feet deep, and three feet wide ; these 
diinensians, however, difTer much in dill>;rent looms; 
nroe of those for weaving the material used in making 
■DOnlds for the paper mills being sometimes six or 
(even feet wide. C, the beam, or wooden roller, which 
ia turned with a succession of deep groovea, into which 
ttie warp is wounit, each groove receivin;; a greater or 
less number of wires, according to the fineness of the 
fabric. These wires pass through the gearing, D E, be- 
tween the bars of a reed, aa in linen-weaving, over a 
ndler in front of the frame, and, finally, down to another 
nlinder, upon which the web is at intervals wrapped aa 
the work proceeda. The heddlea, or gearing, D Ej con- 



siatB of two sets or four frames filled nith verlic&l wires, 
each about the thickness of a common knilting.pin : in 
the middle of each of these wirea a Gmdl hole is 




punched; through these perforations everynngle * 
the before-menlioned warp is separately carried, 
sets of gearing are euspeoded, two and two to^ 
by cords patsiug over the top of the loom, and I 
netting with tlie two treadles, FG, on the floor. , 
iriiole of the warp being distributed in this way, it 
be obvious that, by preesing the treadles aJtematdrJ 
warp-wires in frames D and E will be i 
elevated and lowered, so as to afford a pa 
■huttle containing a bobbin of wire to fomi the « 
the web: this wire having been thrown acroM, ] 
driven up by a stroke with the reed, which b 
the lower part of the lever H : the warp-wirea I 
made to change positions by means of the t 
other cross-wire is thrown, and knocked close t 
former by means of the reed ; ami this operatioii 9 
pealed until the web is finished. The reed ia i 
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of nnftll barE of steel-wire, eel as close as possible, bd 
to admit 'the warp : the swing frame H, to which it 
attached, is itself balanced by means of the heavy m( 
able piece of timber I, which rests on two pivots on I 
top of the frame. When the web is sought to be 
wrapped on the front roller as the work advances, the 
heam C is moved a little about by means of a rachet 
wheel at one end, and the connecting lever K. The 
shuttle A (^Jig. 11 6.) is not very dissimilar to that used by 
mg. lie. 
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the old linen-wesTers ; it is a sort of obtuse needle, made 
of boxwood, about six inches long, with an aperture in 
the middle for the insertion of tbe bobbin. When the 
meshes are large, and the wire (oo strong Co be drawn oS 
a bobbin, it is wrapped lengthwise upon a notched stick 
B {fig. Il6.), by means of whidi it is carried throi^h 
the warp. Wire, as well as threads of animal and 
T^table matter, is woven by machinery impelled by 
ateam ; and in IS30 a patent was granted to J. R, Wil- 
liams, esq., for improvements in power looms for weav-. 
ingwire. 

The finer deecriptions of woven wire are mostly used 
in large quantities for flour-dressing raachinee, paper- 
mill washers, and other like purposes ; the coarser sorbi 
for fences, pheaeantries, riddles, lanterns, &c. A trana- 
psrent wire gauze, handsomely painted in figure-work, 
hu lately been introduced into the manufacture of 
window blinds ; and the appearance of whichj when 
tu'' fully got up, is very satisfactory. 

It is now generally known that wire gauze, notwith- 
atanding the perforation of its texture, pOESesses, to a 
very consiiterable extent, the property of intercepting 
the effects of flame, as any person may easily prove, by 
holding a piece of this fabric between his face and tbe 
bbze of a large lamp. The knowledge of this extra- 



I 



S^6 [RON AND RTEBL II 

ordinary propertj su^ested to chevalier Aldini, ft 1! 
bnese, the possibility of making o 
dress or armour which should be so far fire.proof ■ 
allow a person protected by it to expose himself ii 
ations otherwise itiacceasi1]]e. Several stnkiiig and m 
factory experimenta aa to the trifling effect of ii 
flame upon individuals eo habited were made in 
and London, and the appUcation of the material for i 
jnirpose in the case of accidental fires has been iBigl 
recommended. The gold lais medal of the Sode:^^ 
Arts was presented to chevalier Aldini for this i ' 
gauze armour. The most philosopliical and b' 
application of wire.gauze in the preserratiDn of life fi 
however, been achieved by our countryman, sir Rumd 
Davy, in ihe invention of the miner's safety lamp, 
ime the main principle of tliis invaluable article depend, 
for its inveBligation, rather upon a profound knowledge 
of the theory of comhustion than upon any understanding 
of the wireworker's art ; but the latter is so essentially 
conducive, mechanically at least, to the production (if 
the phenomena of the discovery, that no apology can be 
necessary for enriching this page with the name of ooe 
of tlie most iUuBtrious promoters of philosopliical sdence 
which this age has produced. 

The various descriptions of wirework in which the 
open spaces are of fanciful forms, require to be carefully 
implicated hy the band ; and Che perfection of the fabric 
which is thereby produced depends greatly upon tlu 
dexterity of the artist. 

Iron wire, as we have already had occasion to state id 
the preceding chapter, derived its principal value in the 
estimation of the legislature, in 1630, from its entering 
BO conspicuously into tte manufacture of cards for 
dressing wool. On this point the Jealousy and vigilance 
of successive governments have been unremitting, and 
doubtless, on the whole, wisely so, notwithstanding the 
occasional inconveniences and losses to which individnali 
and, perhaps, the country, may at times have been sub- 
ject from the working of the system. Mr. Farey, en- 
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■a, mentioned in liis evi(l«n['e on the patent laws, 
d^Tered before ■ comtniltee of the House of Commoni, 
tbst s lelf.BCtiiig machine waa inreoieil to England 
thiity years ago, for making wire cards for preparing 
ml and cotUiD : it bended and cut the wires, pricked 
holei in the leather, and inaerteil the bended teeth io 
tbeae holet by one opemtiDn, without manual labour: 
pAtent was taken oat for the invention by Messrs. Thorp 
and Whittemore, in 1799- The machine was very in. 
genious, and was made to operate witli rapidity; hut 
ihe card) produced by it were too coarse and imperfect 
to be used with advantage in this country, where the 
•n of card-making by band bail previously been brought 
10 great perfection ; the inventor, therefore, carried hia 
machine to America, where coarse cards were more in 
rcquiBlion ; and as our laws prohibited the exportalioD 
of any of oui cards, the want of efficient card^makera 
in America rendered a self-acting machine of value 
there, although not very perfect in its operation. He 
Kceeeded in America bo far as to carry on a trade, and, 
bj practice, improved his machinery till it supplied the 
American demand very well. A Mr. Dyer, who was at 
time a merchant, became acquainted with the in- 
lion, and, thinking it had attained a state of per- 
iJeclion sufficient to be re-exported with advantage to 
England, he purchased the invention, and came over 
bere to take out a patent when the original patent was 
neiifly expired. Mr. Dyer ultimately began a raanu- 
bctory at Manchester. ^Vlien the cards manufactured 
1^ this machinery began to be sent out to the cotton 
■nd woollen mills, they were found still too coarse and 
Imperfect for efficient use in England ; and Mr. Dyer, 
&ough not originally a mechanician, set biniself la 
Itiidy the subject, until he was able to improve the ma- 
chinery, and make saleable cards by it. ilis £rst set of 
machines were destroyed by fire at an early period of 
hit settling at Manchester, and he lost much property; 
bat, in the end, that circumstance ensured his success, 
because he made entirely new machines, with many 
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improvemenu that he hftd found out before die fire 
wlUch ujuld not haie been applied with so muchi 
fectioQ by allering the origiuai machines as ii 
new ones. He was obliged to take another [ 
k these improvemenis, and he has had other patents d 

] has established a considerable trade wich g 
P>tanlage. 

Both the main and the hair springs of tt 
made of eteel Rrst drawn into wire. In the fon 
scripdon of spring, the workman gives to th 
ita wonderful elasticity, hj hammering it oti: 
anvil; itis then ground,h.ardened,coiled,andte 
bluing as we see it. The manufacture of the latter ■ 
has frequently been selected as an illustration of di 
tent to wbich the value cf a material of small int 
worth may be raised by the application of indiuti] 
ingenuity. " A pound of crude iron costs ooe 
penny; it is converted into steel; that tteel is i 
into watch-springs, every one of which Is sold forfl 
h *-Suitiea, and weighs only the tenth of a grain : 
■" sducting for waste, there are in the pound weight d 
rains; it, therefore, affords steel for 70,000 vi 
piingE, the value of which, at half.a-guinea ead 
tSBjOOO guineas!" 

Needles. 

One of the most ancient and lucrative si 
genuily and industry, as depending upon the n 
facCure of steel wire, is the needle trade, so sueceft 
carried on in this country. Workmen in general I 
some [raditions of those who first pursued like a 
tions with themselves, whether or not history m 
dlent on the subject. In reference to the present* 
our English chroniclers record that " the makiiin 
Spanish needles (as the fine sewing-needles wcre-fl 
merly designated) was first taught in Englandebj 8" 
Crowse, a Germaine, about the eighth yeere of Qi 
.,£liiabeth; and in Queene Marie's time there i 



negro made fine Spanish needles in CheapBide, but 
vould never teach his art to any." 

Although at present the needle trade in this conntiy 
U not by any means so localised as might be supposed, 
ihm places most noted for the manufacture are. White* 
<d>«pel in London, Redditch in Gloucestershire, and 
Hathereage in Derbyshire. At the latter place, amidst 
HOiiMof the most picturesque scenery of the celebrated 
High Peak, the Messrs. Cocker have a large establish- 
ment, which affords the means of a comfortable sub- 
tiatence to numerous of the villagers. This seat of 
"' e needle manufacture is more particoUrly alluded to, 
«nue the writer of these pages was not only indebted 
the civility of the Messrs. Cockers, for that free 
^UgTBM to the several departments of their large esta- 
" tunent, and that ready explanation of different pro- 
WWea upon which the accuracy of the following details 
*Ua no doubt so much depended, but because the re. 
*note and mountainous village of Hathersage happily 
•"Owg how much may be done to improve the social 
Condition even of such a place, by men whose views 
**t«ild beyond die penurious policy of getting as much 
** possible out of the labourer, and caring le^s than no> 
^*Dg about the morals of their work-people. 

CiMing and etraightening the vire. — A coil of soft, 
p**!! steel wire is cut widi a pair of large shears into 
^Igths of four or five inches ; each piece of wire will 
"^•ke, when again cut, more or fewer needles according 
^ the size intended. These lengths are then bundled 
*^8»thet by being placed as compactly as possible 
^Unin two iron hoops or rings about four inches in 
^■Ineter ; in tliis state the bundle is placed upon a 
^■"t-iron table Oj. 117.), and a slab of iron about two 
^*t in length, and broad enough just to fall between 
^*e rings, is placed upon the wires, and the bundle 
**»Ued backward and forward, the workman pressing 
*itli the lever, until the wires become perfecdy straight, 
^^ii operation, which is called rubbing, straightens 
• lengths perfectly. 



1 
I 

I 
J 




dozens of the lengths j'ust mentioned being Bppld 
once with great dexterity b; the grinder, eidll 
revolving wliile in con-tact with the atone. 1 
sequenee of the minute paiticles of steel whi 
evolved in a cloud during this oi)erstion, and 
necessarily inhaled by the workman, needle [^ 
found to be an employment extremely pr^oj 
health. Of late years, however, various de'rice 
been adopted for diminiBliing the evil, such t 
a cloth over the stone, so as to draw off the g 
part of the pulverulent atmosphere, wearing d 
gauze over the mouth, or by placing a mask of I 
netic gauze before the face, so that the floatii^ 
taUic particles are arrested and detained ; the 4 
pointers, however, hke the fork grinders, who, : 
have elsewhere aialed, suSer dreadfully, and 4 
fatally from the same evil, manifestly exhibit r 
reluctance than a forwardness to adopt any pte 
ative which seems to be an incumbrance, and < 
they oddly enough fancy might tend to abridt. 
amount of their earnings in the ratio that it a 
diminish the deleteiioua nature of their oceUH 
" Because," say they, " if our work were leas ii_ 
our masters would reduce the prices of grinding." 
wire, when pointed, is again cut with shears intfrJH 
^ of the exact length of the intended needle. 
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£jieing and Filing. — To perforate ■ bil of exceedingly 

flmaieel wire so as to produce the eye in a needle hRrdly 

e diicknesB of a hair, must obviouBly require a hand 

at once conaiderabte delicacy and dexterity 

The pereoii, generally a female, performing 

|r Ala operation, first aligblly flattens nith a small hammer 

It Old of the needle intended to receive the eye ; ahe 

m places ii upon a little anvil wbich ii fixed in 

r work-ben cli, and by tneana of a stroke with ber 

T Upon a delicately pointed steel punch nuJies 

.an indentation on one side; she then places it upon a 

k of lead, and by a similar stroke with tlie same 

ilMtrDinent compleles the perforation. 'I'he needle ia 

be nest pluce detained in a pair of pliers, end tile 

i being beni back a little, it is by meant of a suit. 

B land of file made to receive that peculint channel 

T which is oljservflhie OQ each aide of the eye ; 

\» guttering, as it is called, is performed with amaRing 

ind iieG])aich by Bom« women: a smooth file 

_j afterwardu applied upon the head of the needle. 

W'SbnK processes are generally conducted by oulworkera 

imen and girls lit iheir own homes, and are mostly 

led to llie more delicate articles. The larger 

» are brought more directly under the operation of 

lunery. I'or in^lince, the formation of the gutters 

d the piercing of llie eye are made to depend upon 

!B given by a stamp and a fly press. In the former 

SB, a piece of wire of the length of two needlesj 

ijpointedatboth ends, is placed exactly in the middle 

1 steel die having the form of the gutter, jltc. 

I its surface : over tliis die Imngs another, 

H exact counterpart ; so that by means of a blow from 

'« alamp hammer, the two nee<!lea between the dies are 

'mpresscd on both aiilea with the channels 

ady mentioned. I'he piece of pointed wire is then 

II B similar manner placed under a fly press, where, 

s of two steel points falling over corresponding 

a die, the two eyes are instantly pierced with 

UgnM precision. These ueedles aje then broken asunder, 
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land the he&ds corrected wiih the file, at in tlie £) 

St(ft Straightening. — During the foregoing dj 

the needles have ECverally became more 

eapedally in the guttering by hand, when the hi 

Jushed or bent backward and forward for the « 

:e of ihe file. To correct tliis defect, ihe ni 

[ea on a Emooth metal plati;, and by ni' 

• piece of Emooth iron, like that above deacnbe^fl 

! rolled until they become severally ^te it 

Hardening and Tempering. — The needles miM 

rersl thousands together, in a cast- 

ind, after being covered over with sshea, I 

Bsydisation, they are submitted to the heat of i 

mace, until reaching a cherry red, the vessel i*1B 

rdrawn and its contents dropjied iuto a tub of coldirT 

Ihey are then collected from (lie water and placed B] 

an iron plate, kept nearly red-hot by means of a 

underneath. Upon this plate the workman, by m 

of two little iron shovels, keeps turning the lot " 

needles inside out, as it were, so as to allow the efi"* 

of the heat to take place upon them all equally. ^ 

soon as the blue oiydisation makes its appearance tl 

needles are considered of the proper temper, when ihej 

nstantly removed, with singular dexterity, by ffl' ""' 

e two spatula just mentioned. 

Hard Straightening. — As almost all kinds of stc<»_ 

rticlea, if Ught and slender, are foimd to suffer sob"* 

Uteration of shape during the process of hardening^f *" 

, in this stage, are more or less warped or l*^*! 

e severally, therefore, slraighteped by means "* 

ir three strokes from a small hammer on a Uttle anvl* 

in the work-board for this purpose. They *** 

ff ready for 

Scouring. — This operation requiring considw'''^ ' 
11 cases performed by water or steam pOW**"' ' 
P'he needles are placed ready one over the other, ma"? 
™ deep, and in parallel rows, upon a piece of sto"* 
Be cloth Bmeared over with oilj soft soap, and fine fle'^w 
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^^ery ; the cloth is then rolled up, so as to enclose the 

needles, much in the same way as certain Yorkshire 

housewives are in the habit of interlaying preserved fruit 

^ ^^xnina of paste for family dumplings : the rouleau is 

*ow tied about firmly, throughout its length, with strings. 

.^ ^liis state, several rolls, each containing 40,000 or 

>^O0 needles^ are placed in a machine exactly re- 

^|*J^ling an ordinary mangle, f. c. upon a board over 

***oli i8 made to move backward and forward, by means 

. ^ crank, and making ten or twelve movements in a 

^^^^'Ute, a weighted box of an oblong shape. In this 

"^^^Her the needles are rolled one against the other, 

'^ifjgt the emery, for from- two to three days ; two or three 

^*ppers being completely worn out, and the needles 

^^Hsferred to others, during that time. Out of the last 

^ these wrappers they come perfecdy clean and bright. 

*he next operation, which is called in the manufactory 

•heading and Picking, — consists in placing all the 
*^^ads one way, and all the points another. — a ma- 
nipulation performed by children with a degree of 
«xpertness only attainable by much practice — and 
likewise in picking out from the whole heap the broken 
eyes and broken points, which, as may well be sup- 
posed, are very numerous in consequence of the severe 
operation last described ; the former, of course, are 
thrown aside as wasters, the latter are generally re. 
pointed as blunts, and made up by diemselves for sale. 
The ingenious and profouncUy scientific Mr. Babbage 
describes the last-mentioned operation with great dis- 
tinctness, as exhibiting, in his opinion, one of the sim- 
plest contrivances that can with propriety be called a 
tool. The needles are placed sideways in a heap, on a 
table in front of the operator. From five to ten are 
rolled towards this person hy the fore-finger of the left 
hand : this separates them a very small space from 
each other, and each in its turn is pushed lengthways 
to the right or to the left, according as its eye is on the 
right or the left hand. This is the usual process, and 
in it every needle passes individually under the finger of 
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the operator. A Email alteration expedites the praed 

considerably : the child puis on the fore-finger of JB 

righuhaiid a small dotli cap or finger-aUill, and railing 

&om the heap from Bix to twelve iiecdlcs, it kec]i* 

|>,them down by the fore.fiuger of the lefl.band ; whiltl 

Vit presaea the foie-finger of the right-hand gently 

I Igunst the ends of the needles: those which have thdi 

l-jKiinta towards the right-hand stick into the finger-stall) 

B.«nd the child, removing the finger of the left-haDJ^' 

LdlowBthe needles sticking into tbe cloth to be sii^A^ 

raised, and then pushes theni iowar<is tlie left ndA 

Those needles which had their eyes on the right-hant 

do not stick into the finger cover, and are pushed M;, 

the heap, on tlie right side, previous to the rcpelitjon d^ 

the process. By means of this simple contrivance, eadi' 

movement of the finger from one side ta the other aiU 

lies five or sii needles to their proper heap ; whereas, ii 

the former method, frequently only one was moved! 

and rarely moi'e iJian two or llxiee were iransporltid K 

one movement to their place. 

Aa diversifies of manufacture, every user of i-ery fi 
needles must of late yea-is have heard of gold-eyed, ai 
gUver-eyed, and drilled-eyeJ neodk-H, each sort equO) 
" warranted not to cut tlie ihreail." It may be antt 
dent here to say, that the well-known appearance of (k 
former is produced by <hppitig the head of the needl 
into theiipirit of ether, containing alittle gold in tolutiati 
_.and which immediately attaches itself to the steelj wliei 
Clipped in the menstruum. Needles are sometiiiii 
■.treated with tliis ethereal solution of gold all over, i 
m order to give them a beautifid yellow colour, and at til 
I wme time to prevent them from rusting. As to di 
K lecond sort, not a particle of silver, or of any thing li 
r it, is used, the peculiar white polish of the eye b ' 
communicated by means of its application to a 1 
cylinder stuck full of steel pegs, like the small tuii»<i^ 
barrel seen inside those musical boxes which axe tA* | 
common uow-a-days. The drilled-eyes cnii^tilute a real 
improvement : not, indeed, that the eye itself is actuaUjr 
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Ibnned by drilling, any more than the silver-eyed 

needles owe any portion of their finish to that metal ; 

Imt the eyes being countersunk^ and smoothed on both 

tides by a drill after punching, they not only look well^ 

but are, when carefully made, little, if at all, liable to cut 

the thread. They, likewise, rarely break in the eye, — 

the common fault of common needles, — because they 

. Bie not only made of the very best material, but being 

iBOieover blued or softened, to allow the drill to cut, 

they are not so brittle as otherwise they would be. 

Blue Pointing, — or the communicating of that ex- 
qidiite polish which all the best needles are seen to 
. possess, — is performed by applying them, several 
together, to a revolving stone about the size and shape 
of one's finger : this stone is of a slaty-blue colour, and 
eomes from Warwickshire. This is generally the finish- 
ll^ operation ; after which the needles are made up in 
Bttle packages of a quarter of a hundred, labelled, and 
wrapped up in larger parcels for sale. The cheapness 
of the commoner sort of needles has frequently been the 
iStieme of wonder, with those persons who have con- 
sidered the variety of manipulations through which 
they must have passed : on the other hand, needles of 
tlie most exquisite delicacy and finish exhibit one of 
fSae rarest proofs of the value conferred by manual 
labour upon a material in its original state of small 
nominal price ; for some of the finest sorts are worth 
considerably more than their weight in gold. 

We have now pursued our examination of iron and 
steel manufacture through all ^hs modifications and 
varieties. It may not, in conclusion of this section, 
be uninteresting to notice the conditions of our produce 
of fossil fuel upon which so entirely depends our iron 
manufacture, now amounting to the value of at least 
10,000,000^. annually. The coal fields of Great Britain 
and Ireland, which are also iron producing districts, 
'amount to about 12.000 square miles. The produce of 
jcoal in Great Britain and some other coal producing 
istates is as follows: — 
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Great Britain - - 31,500,000 1 

United SlBtea - - 4,400,000 I 

Belgium - - - 4,960,077 I 

France - - - 4,141,6171 

F PruEsia - - 3,500,000 1 

f Austria . . - 700,000 ■ 

n Great Brlimn S2i),18S people are employed in 
ing conl and iron mmee; in France tbe nun 
31,283; in Belgium il.agS; in Pennsylvania 1 
The following quotation from Mr. McCulloch'B 
inercial Dictionary, moat accurately expresEes the 
~ our coal Bn<i iron formationa. 
" It IB hardly possible to exaggerate the sdvBl 
fingland derives from her vast beds of coaL 
lillmBte, fuel ranks among the necessaries of Lfe, ■ 
ir coa! mines that we owe abundant and c 
bpplies of so indispensable an article. Our coal a 
e the principal source and foundatiou of our n 
^luring and commercial prosperity. Since tfaea 
nition of [he steum-engine, coal has becoi 
igbest importance as a moving power; and no n 
■Dwever favourably situated in other respects, i 
Hfully supplied with this mineral, need hope to x 
?, in most branches of manufacturin([] 
Bnetry. To what is the astonishing increase of Glaa 
, Birmingham, Leeds, Sheffield, &c.,,i 
Be comparatively stationary or declining state 
erbury, Winchester, Sohsbnry, and other t 
' south of England to be ascribed F — The abund^ 
coal in the north, and its scarcity and c 
h price in the south, is the real cause of this si 
Bicrepancy." 

" Our coal mines have conferred a thousand t 
inore real advantage on us, than we have derived ^ 
e conquest of the Mogul empire, or tha 

eaped from the dominions of Mexico and i 
%ey hare supplied our manufacturers and e 
1 power of unhounded energy and easy ci 
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and they have enahled them to overcome difficulties 
Insurmountable by those to whom nature has been less 
liberal of her choicest gifts." 

Yet with this enormous amount of wealth procured 
fmra the soil, and deposited and disposed therein ac- 
cording to fixed laws^ by the study of which many a 
ftarful wreck of capital would be saved, England re- 
mained until within the past two years, without a 
'■ aiiigle establishment in which anything approaching to 
« knowledge of mining can be procured. All our 
•peculations in mining are under the guidance of chance, 
irhereas they might be reduced to comparative cer- 
tainty. Let us hope, however, that this reflection will 
not be much longer cast in our teeth by our continental 
' neighbours, since the government has established a 
•mining school in connexion with the Museum of Prac- 
' tical Geology, and are endeavouring to encourage the 
'.kistitution of mining and industrial schools in the 
i^provinces. 
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Breech-loading fire* arms, 12R. 
Bricks, common, bad for fireplaces, 

184. 
Bridie-bits, 350. 
Brightsmith, tlie, 129. 
Broadsword, 79. 
Brockedon's diamond wire plates, 

382. 
Bronze instruments, 2 ; swords, 3. 
** Brown Bess," the term applied to 

rauslLets, 110. 
Browning for musket-barrels, 110. 
" BUchse** or ar(niebuse, 90. 
Buckingliam on Damascus work, 

74. 
Buclde, shoe, 362. 
Burring tool for screws, 150. 

C. 

CaUbumt the sword of king Arthur, 

3. 

Canadian store, 193. 

Cannon, introduction of, 89. 

Carding macliine, 280. 

Carver, office of, its antiquity, 20. 

Case-hardening, 355. 

Case-knife first made, 5. 

Casting of hot-air stoves, 188. 

Cast-iron, common, 39 ; for guns, 
127; press for printing copper- 
plates, 248. 

Cast-steel scissors, 38. 

Cellini, Benvenuto, on damasking, 
86. 

Celts., their character, 2. 

ChafT-cutters, 272. 

Chains, curb, 354. 

Chapman's rope-making machine, 
293. 

Chimneys, origin of, 167. ; scarcely 
known in 1200, 167. 

Chinese stoves, 183. 

Chlorate of potash used in gun- 
powder, 122. 

Christie's mangle, 269. 

Chubb's locks, 305. 

Chuck of rest, Maudsley's, 143 ; of 
turning lathe, 140. 

Churches, heating of, 186. 

Clasp-knives, 10. 

Clasps, metal, 364. 

Claymore, the, 80. 

Clymer, inventor of the Columbian 
press, 221. 

Coal used in London in 1400, 167. 

Coal, use of, interdicted by law, 167. 

Cob-irons, or and-irons, 169. 

Cockle, use of, for warming build- 
ings, 186. 

Coffee-mill, 260. 

Collagne, knives of, 4. 

CoUett's, Mr., improved shears for 
cutting tags, 42. 

Colour-mills, 262. 
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Colt's, Colone^'revolrers, 127. 

Columbian printing press, 218. 

Cooking apparatus, 203. 

Cope, inventor of Albion press, iN. 

Copper-plate printing presses, 247. 

Copying machines, 254. 

Corn and grass cutting machine, 271 

Corporation marks, 7. 

Cotton machinery, 278. 

Cowper's printing machine, 233. 

CreeperSy a small sort of and-inML 

169. 
Cressy, cannon used at, 89. 
Crimping machines, 265. 
" Crudities," a book by CoryateSjSl. 
Crusader's sword, 75. 
Crushing machines, 277. 
Cultellum, the, 78. 
Cultivators' iron, 64. ' 

Curb-chains, 354. 
Cutler's smoke-consuming stovi, 

198. 
Cutting screws for vice, 153. 
Cut-and-thrust sword, 80. 
Cutlers of the metropolis, tbdr 

charter, 5. 
Cutlery sword, 77. 
Cutlery in the time of Elizabeth, 4i 
Catting iron and steel, 160. 
Cylinders, fire, 88 ; boring of, 133t 
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Damascus sabres, 72. 

Damasking, the process of, 85 ; guo- 
barrels, 102. 

Dehnel's percussion-lock, 121. 

Denison's lock, 316. 

Denon on Egyptian locks, 297. 

Desaguliers on exact balances, 33SL 

Desk knives, 9. 

Detonating locks, 121. 

Devil.the, for cleaning wool, 285. 

Dial weighing machines, 338. 

Disease of workmen from grindingt 
400. 

Distributing table, 237. 

Dodd's gun-lock, 120. 

Dog or clutch of lathe, 139. 

I )omestic balance, 336. 

Donischorpe's worsted machine, 286. 

Donkin and Bacon's printing ma- 
chine, 245. 

Dotchins of the Chinese, 333. 

Doubling frame, 284. 

Drawing, lithographic, 252. 

Drawing-room register stove, 178. 

Drawing wire, early practice of,373. 

Drawing wire plates, 380. 

Duce's lock, 311. 

Du Hamel on wire-drawing, 382. 

Dutch knives, 15. 

Dyer's patent copper-plate press, 
250. 
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